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BUBYEHHS BIOIIJIIBKOYTBOPEHHA
EHTEPOKOKIB ®OTOMETPUYHHUM
METO/JOM 3 MOJEJIIOBAHHSM BIOIIVIIBOK
HA ABIOTUYHHUX ITOBEPXHSIX 3
HOJICTUPOJIY
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Beryn

BinkpuTTss HampuKiHII MHHYJIOTO  CTOJNITTS
Oiosorii icHYBaHHSA MIKPOOPTaHi3MIB Y BUTJISAL O10TUTiBKH,
iX TOBEIIHKM K KOJOHIaJHbHO-COI[IaIbHUX OpPTaHi3MiB
AKICHO 3MIHWIO TOISIIM Ha MaTOTeHe3, Tepamiro i
npodinaktuky  iHQEKmiHHMX Ta THIHHO-3aMaIbHUX
3axBOpIOBaHb. bakTepii y OiommiBli HaOyBaroTh OiIbLIY
3JATHICTH 10 POCTY, CTIHKICTh O BIUIUBY arpecCHBHHX
(dakTopiB  cepemoBHINA, HDK MIKPOOpTaHi3mMu, IO
3HAXOJATHCS y IJIAHKTOHHIA (pOpMi Ta CHPUUUHSIOTH SIK
MiHiMyMm  60%  BuUmaakiB  BCiX  XpPOHIYHMX Ta
permauByrounx iHdekmii [1]. Ha cporommimuiii neHp
010TUTIBKOYTBOPEHHS IIMMUTAIBHUMH IITaMaMH OaKTepii,
0COOJIIMBO YMOBHO-TIATOTCHHUMH, € CEPHO3HOIO 3arp03010
JUTSL IPaKTUYHOT METUIIHU.

Enrepoxoku, Hacammnepen Enterococcus faecium
Ta Enterococcus faecalis, € TPETHOIO 3a
PO3IOBCIOKEHICTIO NPUYUHOIO BHYTPILIHBOJIKAPHIHUX
iH(eKuid, OIIPIIICTh 3 SKUX MOB’A3aHa 3 BUKOPUCTaHHIM

MOCTIHHOTO MEJIUYHOTO 00JIaTHAHHS, OCKIJIbKH
CHTEPOKOKM 3[aTHI 0 KOJOHI3allii OiOreHHHX Ta
a0ioreHHUX TOBepXOHb. (OCOONMBOrO 3HAYEHHS L&

HaOyBa€e y BiJUIIJICHHSX IHTEHCUBHOT Tepamii, XipypriuHux
CTalioHapaX, OCKUTBKH yTBOPEHHS OiOIUTIBOK — NMpUYHUHA

BUHUKHCHHS  B@XKHX  Karerep- 1  BEHTHJIATOP-
acomifoBaHUX BHYTPIIIHBOJIIKAPHIHUX 1HEKIiH,
CeTlcHuCy, THEBMOHiH 1  eHmokapautiB [2, 3].

3araJpbHOBH3HAHOIO € POJIb EHTEPOKOKIB Yy IIaToreHesi
iH(EKIIH CeYOBUBITHHUX IUISAXiB, HA TX YaCTKy MpHIIATAEe
qo 10 % ycix OakrepianbHuUX iHQEKILiH ypUHAPHOTO
Tpakty. Ilpu BHYTpIlIHBbOJIIKAPHSHHUX 1HQEKIisIX B
YPOJIOTIYHUX CTalliOHapaxX MHUTOMa Bara EHTEPOKOKIB
3pocrae 10 15-20 %. Bigomo, 1110 31aTHICTH 30YIHUKIB 110
010MITIBKOYTBOPEHHS BiIrpae BAXKIIMBY POJIb Y XPOHi3alLil
3amajJbHUX HPOLECIB MPU 3aXBOPIOBAHHIX CEYOBHBITHOT
CUCTEMU. IHdikyBanHIO CIPUSIOTh iHBa3UBHI
IHCTpYMEHTANbHI MAaHIMyIAMmii Ha CEYOBOMY MIXypi i
MOCTIHHI ypeTpaibHi KaTerepH [4, 5].

MikpoopraHizmu y cKiIami Gio1TiBOK,
c(OpPMOBaHNX NPU XPOHIUYHUX MPOLECAX, a TAKOX Ha
MEIUYHUX  IMIUIaHTaX Ta  OOJaJHaHHI, CYTTEBO
MEePeIIKOKAIOTh crennidHii Tepamii Ta TPU3BOIATE 10
pocty JIETAILHOCTI. 3 Hee()EeKTUBHICTIO
aHTHOIOTHKOTEpAaITii iH(exKIi, BUKJIMKaHUX
010TUTIBKOYTBOPIOIOYMMH  MIKpOOpPraHi3MaMH, IOB's3aHi
TakoX 3HAYHI  eKOHOMiuHi  BTpatu. Tomy, 3a
pPEeKOMEHAAISIMA ~ JISSIKMX ~ HAyKOBIIB,  pa3oM 3
MIKpPOOIOJOTIYHIUMH JOCTDKCHHAMH 3 ideHTH(IKALii

97

MiKkpoopraniaMy — 30yaHMKa iHQeKuii, IOUiIEHO
BHU3HAYaTH HOTO 3[aTHICTH A0 OIOIUTIBKOYTBOPEHHS Ta
KOperyBaTH JIKYBaHHS y 3aJeXKHOCTI BiJ] pe3yibTaTy
JOCTIKEHB Y KOKHOMY KJIIHIYHOMY BHManky [6-8].
Po3pobxa HOBHUX mimxomiB s igeHTH(IKALIT Ta
BHUBYCHHS OIOIUTIBOK € HarajbHOIO MPOOIEMOI0 MEIMIHOL
Haykd.  JIOCHITHUKK  BUKOPHUCTOBYIOTH  JEKibKa
METOAUYHUX IIAXOMIB, OJWUH 3 SKHX IIOB'SI3aHO 3
MOJICITFOBAHHSAM OiOTUTIBOK Ha a0IOTHYHUX MOBEPXHSIX B
yMoBax in Vitro. J[oCTaTHBO IIHUPOKO AJsS BU3HAUCHHS
3IaTHOCTI 10 (hOpMyBaHHS OiOIUIIBOK BHKOPHCTOBYETHCS
CTaTHYHHUH (POTOMETPUYHHIA METOJ, CYTh SKOTO HOJISTAE Y

BUMIpIOBaHHI ONTHUYHOI LIITBHOCTI OapBHUKa,
CJIIOMOBAHOTO PO3YMHHUKOM 3 OiomiiBku. OnruvHa
OITBHICTD eIr0aTy BimoOpaxye IHTCHCHUBHICTb

010TUTIBKOYTBOPEHHSI, OIliHKA AKOI KUTBKICHO BimoOpaxkye
3maTHICTF mTaMmy na0 (opmyBaHHsA OiommiBku [9].
Haitgactime wmikpoOHi OiOIIIiBKH MOIEMIOITE Yy 96-
JYHKOBHX MIKPOTHTPYBAJIbHUX IUIAHIIETAX, aje aesKi
BUCHI  NIPONOHYIOTH  BHKOPHCTOBYBATH  IPOOIPKH,
¢nakonu, vamku I[letpi tomo [10, 11]. IMomynspHicTs
(hOTOMETPUYHOTO METO/Y CTaja 3pocTaTh 3 cepenuru 90-
X POKIB MHHYJIOTO CTOJITTS, 110 0yJI0 0OyMOBJIEHO HOTO
3pY4YHICTIO, BUCOKOIO MPOAYKTHBHICTIO, HAOYHICTIO.

AHai3 HayKOBOi JIITEpaTypH IOMO CIOCOOIB
BUKOPUCTaHHS (POTOMETPUYHOTO METONY AJS BHBUCHHS
010TUTIBKOYTBOPEHHSI MIKPOOPTaHi3MiB ITOKa3aB, M0 IpHU
3aCTOCYBaHHI ~ OapBHWKA TCHIIAHBIOJETY  ONTHYHY
OITBHICTE €NTF0ATIB BUMIPIOIOTh MPH JOBXKHHI XBHWIIL Bif
570 um 1o 630 um [12-14].

Metoro  mociipkeHHS ~— OyJgo — NpPOBEACHHS
NOPIBHSUILHOTO ~ aHajli3y  pe3yJbTaTiB  BU3HAYCHHS
O1OITIBKOYTBOPEHHSI ~ €HTEPOKOKIB  (DOTOMETPUYHUM
METOJIOM 3 MOJEJIOBaHHAM OIOIUIIBOK y 96-ITyHKOBHX
MIKPOTUTPYBAJIBHUX IUIAHIIETaX Ta 4-X CEeKIIHHUX
yamkax [TeTpi.

Marepiaiu Ta MeToau

JocmikeHHss mpoBegeHo Ha 61  mTami

MiKpooprasiamiB poxay Enterococcus, BumiaydeHHX 3

KIIHIYHOTO MaTepiaiy BiJ XBOPHX 3 THIHHO-3aIaTbHUMHU
THpEKITiIMH.

Jlns BU3HAUeHHS 37aTHOCTI EHTEPOKOKIB JI0
OIIUTIBKOYTBOPEHHSI BUKOPUCTOBYBAJIN
CHEKTPO(DOTOMETPUYHUIT ~ METOJ 3 JOCHIIKCHHSIM
OiommiBoK B 96-  JYHKOBUX  MIKPOTUTPYBAIbHHUX
IUIAHIIIETaX Ta 4-X CEKIiHHMX varkax [lerpi.

Hdast BUKOHAHHS METOIUKH BUBUECHHS
OIOIUTIBKOYTBOPEHHS 32  JOMOMOTOI  96-ITyHKOBHX
MIKpOTHUTPYBaJIbHUX IDIAHIIETIB O 1-2 KOJOHII 7000BOT
KYJIBTYpPH EHTEPOKOKIB 3aciBalll y TPHUITIKA30-COEBUH
oyneiton (TSB) [15]. Ilicns inkyOyBaHHSI 1OCIBIB IpH
temrieparypi 37 °C  mporarom 24 TOAMH TOTYBalu
MIKpOOHY CYCHEH3il0 €HTEepOKOKiB IIibHICTIO 0,5 ox. 3a
Mc Farland 3a momomororo mpuiaxy Densi-La-Meter 11
(PLIVA-Lachema Diagnostika, Yexist). Y KOXHY JYHKY
96-1yHKOBOrO MiKpoIuTaniiery BHocuau mo 100 mxn TSB
ta mo 10 MKI MIKpOOHOI cycreH3ii €HTepOKOKIB (KpiM
KOHTPOJIBHOI JIYHKH — KOHTPOJIb cepenoBuina). [nanmern
iHKyOyBamu npu temnepatypi 37 °C mpotsarom 48 romu.
[Micns 3akiHUeHHS TepMiHy 1HKyOamii 3 JYHOK BHIAISUIN
IUIAHKTOHHY ()OPMY MIKpOOpraHi3MiB, OiOIUIIBKHM TpHUi
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BimMuBaIK (PochaTHO-CONBLOBHM Oy(PEpHUM PO3YHHOM
(pH 7,2-7,4) B 00’emi 200 MKI B KOXHY JIyHKY Ta
pucymyBainu npu 37 °C mpotrsrom 15 xB. ®DapOysamu
6iomiBku 1 % BOXHMM pO3YMHOM KPUCTAI-BIOJIETY, MICISA
YOTO JIYHKH JIBIYi IPOMHUBAIIN IUCTHILOBAHOIO BOJIOIO (IO
200 MK y KOKHY JTyHKY). Homasanu y yHKH 1m0 100 MK
cyMimi eraHona/izonponanona (1:1). OnTHYHY WITBHICTE
BMiCTy JTyHOK BuMiproBanu Ha pigepi AUD-1-01C mpu
noBxuHl xBwii 570 HM Ta 620 HM.

Hamu 3ampomoHOBaHO BHMBYEHHSI 34aTHOCTI
EHTEPOKOKIB JI0 YTBOpIOBaHHS OIOIUIIBOK TakoX Yy
CTEPWIBHUX OJJHOPA30BUX MOJICTUPOIOBHX 4-X CEKIIHHIX
yarkax [Tetpi [16, 17]. 3a momomororo nmpunaay Densi-La-
Meter II roryBamm MikpoOHy cycrneHsito a000BoO1
KyJIBTYPH €HTEPOKOKiB mimpHicTO 0,5 of. 32 Mc Farland.
Y KoXHHHA ceKTOp 4-cekuiitHoi mracTukoBoi yamku [letpi
BHocwin 10 1,75 M TSB 3 1% rirok03010, J04aBaiy o
0,25 wmm  MikpoOHOi  cycmeH3ii EHTEpOKOKiB, B
KOHTpOIBHMIA cexTop — 0,25 mi cepenoBuma. [HKyOyBamm
npu Ttemmepatypi 37 °C mporsrom 48 romus. [licms
iHKyOawii BigMuBamuM TpupazoBo (ochaTHO-CONBOBUM
O6ytdepuum pozumHom (pH 7,2-7,4), BHCymyBamu mpu
KiMHaTHI# Temneparypi npotsrom 30 xB. Ta dapOyBanu
OiormiBkx 1 % BOXHUM PO3YMHOM KPHUCTAI-BIOJIETY.
Emtoanito OapBHUKA 3 Oi0IUTIBKY POBOHMIIH IBOPA30BO 2-
Ma M eTtaHona/izompomanona (1:1) mporsrom 20 xB.
OntuuHy  IOUTBHICTE — enfoaTa  BUMIPIOBAIM — Ha
cnekrpodoromerpi CP-56J1 mpu nossxkuHi XBrti 590 HM.

OTtpumaHni pe3yapTaTi BH3HAYCHHS
IHTCHCHBHOCTI 010TUTIBKOYTBOPEHHS EHTEPOKOKIB

A
[
.55

Pucynox 1

aHai3yBaJiu 3a pekoMeHamnismu Stepanovic S. et al. [18],
3TiIHO  SIKUX PO3NOAULUIA EHTEPOKOKM Ha INTaMHU 3
BUCOKHM,  CepeIHiM  Ta  HH3BKUM  CTYIICHEM
010TUTIBKOYTBOPEHHSL.

CratuctiaHa 00OpoOKa  OTPUMAaHHX  JaHHUX
NPOBOJMIIACS 33 JONOMOIOI0 METOIIB MapaMeTpU4HOl
CTaTUCTHUKH. Jlost BCIX BHOIpOK OLIIHIOBAJIACh
BIMOBIIHICTE EeMIIPUIHIX po3mominiB 3aKOHY
HOpPMalbHOTO  posmofinenHss [ayca 3a  kputepiem
Konmoropoga-CmipHoBa. OO6uncoBanu CEepeHIO
apupmernyny (M), cepenHe KBajJpaTHYHE BiAXHUIICHHS
(6), nmommnky cepemnboi  apudmermuynoi  (m).
JocToBipHicTh pO30KHOCTEH BH3HAYa M 3a KpUTEpieEM
Creronenta (1), po30i>KHOCTI BBaXKalld JOCTOBIPHUMU MPH
p<0,05.

O06poOKka pe3yIbpTaTiB TOCTiIKeHh BUKOHYBAJIaCh
Ha TEPCOHATBPHOMY KOMIT'IOTEpPi 3a  JOTIOMOTOIO
KoMm'foTepunx  mporpam  Microsoft  Excel 2007,
STATISTICA 6.0.

PesysbTaTH i 00roBopeHHst

BcraHoBieHO, 1110 PU MOJICTIOBaHHI OIOMIIIBOK
€HTEPOKOKIB y 96-1TyHKOBUX TMIOJICTUPOITIOBUX
MikporiaHiieTax 3adapOoBaHICTh eoaTiB 3 OiOIUIIBKU
nocmigamx — mramiB  E. faecalis  pospismsutace  3a
IHTCHCUBHICTIO (KOKHHM mITaM BHOCWIA Yy TpH
TOPH30HTANBHI TyHKH) (pHc.1).

— Bizyamizanis ¢opmyBaHHsA OiomiaiBok eHTepokoOKaMH B 96-JIYHKOBHX MNOJiCTHPOJIOBHX

MikpomiaHmerax yepe3 48 roa inkyoanii. @apoyBaHHs reHuiaH-piojerom.

AmHani3 pe3ynbTaTiB BUMIpIOBaHHS Ha piaepi
10Ka3aB, 10 Aiana3oH MMOKA3HUKIB ONTHYHOI HIUIBHOCTI
IIPY BUKOPHCTAaHHI CBITIOBUX (iIbTPIB 3 JOBKUHOIO XBUIII
570 am kommBaBcs Bix 0,001 mo 1,256 ODs7o, 3 cepenHimM

3HaueHHsM — (0,264+0,04) ODs7o. IIpu uboMy cepeniii
MMOKAa3HUK OINTHYHOI IIUIBHOCTI y INTamiB 3 BHCOKHM
cTyneHeM OiorutiBKoyTBopeHHs nopiBHioBas (0,420+0,04)
ODs7, 3 cepennim ctynmenem — (0,040+0,01) ODs7o, 3
Hu3bKHM — (0,020+0,01) ODs7o,
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BcraHoBieHO, 1110 KUIBKICTB IITaMiB, 3JaTHUX 110
¢opmyBaHHS OIOIUTIBOK cepell YCiX B3STUX Yy MAOCHIL,
CKJIajiana (68,8£5,9) %. 3a IHTCHCUBHICTIO
010TUTIBKOYTBOPEHHS E€HTCPOKOKHA po3momineHo
HACTYIHMM YHHOM: KUTBKICTh INTaMiB 3 BHCOKHM
cryneHeM ckiaznana (90,4+4,5) %, 3Ha4HO HIDKYOIO Oyna
YyacTKa IITaMiB 3 CEepeNHIM Ta HHU3BKUM CTYICHEM — IO
(4,8+3,3) % (p<0,05).

[Tpu BUMIipIOBaHHI ONTUYHOI IIUIBHOCTI €II0ATIB
Ha pigepi AUD-I-01C 3i cBitmoBuM (igbTpoM 3
IOBXKUHOIO XBuai 620 HM BCTAaHOBIIEHO, IO Jiama3oH
moka3HuKiB BapiroBas Big 0,001 10 0,436 ODs2o 3 cepensim
3rayeHHsM  (0,077+£0,01) ODg. Cepenniii mOKa3HHK
ONTHYHOI MIUIBHOCTI y IITaMiB 3 BHCOKHM CTYIECHEM
6iomniBkoyTBopenHs aopiBHioBaB (0,139+0,02) ODs, 3
cepentim crynenem — (0,106+0,01) ODe20, 3 HU3BKUM —
(0,039+0,01) ODeo.

[pu amamizi oTpuMaHMX  pe3yibTaTiB 3
ypaxyBaHHAM BHILEBKa3aHHX KPHTEPiiB BCTAHOBJICHO, L0
yacTKa  OIOIUTIBKOYTBOPIOIOYMX  INTaMiB  CKJIagaja
(60,7£6,3) %. Ilpu 11bOMY KUIBKICTh IITaMiB 3 BUCOKHM
CTYIICHEM 010TTIBKOYTBOPEHHS JIOpiBHIOBaJIa
(75,6£7,1) %, 3 cepemuim crymenem — (13,5+5,6) %, 3
HIm3bkuM — (10,9£5,1) %.

TakuM 4YUHOM, aOCOJIIOTHI 3HAYEHHS ONTHUYHOI
IIIILHOCTI €JII0ATiB, IO BiANOBIAAIOTH IHTEHCHUBHOCTI
010TUTIBKOYTBOPEHHS €HTEPOKOKIB, TPH BUMIPIOBaHHI Ha
pizepi 3 BUKOPHUCTAHHSAM CBITIOBUX (QiIBTPIB 3 JOBKHHOIO
xBuii 570 HM Ta 620 HM OyiH pi3HEMU. AJie, TPOBEACHUI
CTAaTUCTHYHHUHA aHaNi3 MOKa3aB BiJCYTHICTH MOCTOBIPHOL

PI3HMILI MIX KiJIBKICTIO G10TUIIBKOYTBOPIOIOYHX IITAMIB Ta
IHTCHCUBHICTIO OiortiBkoyTBOpeHHs (p>0,05).
IIpoBeneHnit HaMu aHami3 OOCHIIKEHb IIO

BHUBYEHHIO 3I1aTHOCTI EHTEPOKOKIB bi (o)
OiomTiBKOYyTBOpeHHST y 96-TYHKOBHUX MIKPOILIAHIIIETaX
JO3BOJIMB ~ 3pOOWTH  BHCHOBOK TIIPO  MOXKIUBICTB

3aCTOCYBAaHHS CBITJIOBHX (DITIBTPIB 3 MOBKHUHOIO XBHJIL SIK
570 uM, Tak i 620 HM [UIT BHUMIpIOBaHHS Ha pinepi

ONTUYHOI  IIUIBHOCTI CJIF0ATIB 3 0apBHUKOM
TCHIIIaHBIOJICTOM.

Jleski BuUeHiI BBa)kKalOTh OIUNBII TOYHHUM Ta
iH()OpMATHBHUM JUISt BU3HAUCHHS 3IaTHOCTI
MIKpOOpraHi3MiB 10 010TTIBKOYTBOPEHHS
(dboToMeTpHYHIM METOJIOM BHUKOPUCTAHHS JUTS
MOJEITFOBAaHHS OI0ILTIBOK HE 96-ITyHKOBUX
MOJIICTUPOJIOBAX MIKPOIUIAHIIETiB, a MOJICTHPOIOBUX
gamok Ilerpi [19]. Hamm ©Oymo 3ampomoHOBaHO

BUKOPUCTAHHSA 4-X CEKIIIfHUX MOJICTHPOJIOBUX YaIIOK
[eTpi 3 mOgaTBIINM BUMIPIOBaHHSAM ONTHYHOI MIITHHOCTI
emoariB Ha crekTpodoromerpi CD-56J1 mpu noBxwuHI

XBHIL 590 mM. Ie JIO3BOJTHIIO €KOHOMHIIIIe
BUKOPHCTOBYBaTH mNoXuBHe cepepoBumie (TSB 3
[JIIOKO3010), OapBHHMK  (TCHI[IaHBIOJET), PO3YHHHHK

(etanon/i3onpomnanon) Ta GpochaTHO-CONBOBHI OydepHuit
PO3YMH y TOpIBHSHHI 3 BUKOPHCTaHHAM 4Yamok Ilerpi
nmiamerpom 40 M.

®ororpadis OioOmITiBOK, IO HagaHa Ha PHUC.2,
JIO3BOJISIE Bi3yaJIbHO BHSBUTH PI3HUIIO B 1HTEHCHBHOCTI
010TUTIBKOYTBOPEHHS PI3HMUX INTaMiB EHTEPOKOKIB, IO
MATBEPIKYIOTE 1 OO’€KTHBHI [aHi, OTPUMaHI MpH
BHMIipIOBaHHI ONITUYHOI MIUTFHOCTI €JTF0ATiB.

Pucynoxk 2 — Bisyanizania dopmyBaHHs OiomiiBok eHTepokokamMu B 4-X cekHiifHUX vamkax 4depe3 48 rog
inkyOauii. @apOyBaHHs reHuiaH-piojeTom.

BcranosneHo, MO0  TMOKa3sHUKH  ONTHYHOIL
LIJIBHOCTI enroaTiB BapitoBanu y Mexax Bix 0,161 ODsgo

JI0 3,294 ODsgy 3  cepeaHiM  3HAYCHHAM
(1,387+0,14) ODsgo.  Cepenniii  MOKa3HHK  ONTHYHOL
OIJIBHOCTI Yy  INTaMiB 3 BHUCOKHUM  CTYyIICHEM

GiomniBkoyTBOpeHHs:  ckianaB  (2,529+0,20) ODsgo, 3
cepenim crynenem — (1,724+0,17) ODsgo, 3 HU3BKHM —
(0,714+0,40) ODsgq.

AmHamni3 pe3ynpTaTiB IOKa3aB, IO KUIBKICTb
010IUTIBKOYTBOPIOIOYUX IITAMIB €HTEPOKOKIB, BUSIBICHUX
P BUKOPHUCTaHHI 4-X CEKIIIHHUX TMOTiCTUPOIIOBHUX YaIIOK
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Merpi, ckmamama (62,3£6,2) % ¥ JOOCTOBipHO He
BIIpI3HSANACH  BiJl ~ AHAJNOTIYHOTO MOKAa3HHWKA MU
MIPOBE/ICHHI AOCIIIKEHb y 96-TyHKOBHX MOJICTHPOIOBUX
Mikporuraamerax (p>0,05).

TakuM dYMHOM, HamI JOCHIJUKEHHS IIOKa3alad
MOKJIHBICTH BUKOPUCTAHHS 4-x CEKIIMHUX
MOJIiCTHPOIOBUX Yamiok [leTpi mpu BU3HAYCHHI 3JaTHOCTI
EHTEePOKOKIB 70 (hopMyBaHHS OIOIUTIBOK Ha a0iOTHYHHUX
MOBEPXHAX (POTOMETPHUIHUM METOJIOM.

BucnoBku
Jis BU3HAYEHHS 3JaTHOCTI CHTEPOKOKIB JI0
dhopMyBaHHS OloIUTiBOK JIOCTaTHBO LIIUPOKO

BUKOPHCTOBYETBCSI CTAaTUYHUHA (POTOMETPHUYHUI METON,
mo  oOyMOBJIEHO  HOro  3pPYYHICTIO,  BHCOKOIO
MPOAYKTHBHICTIO, Hao4HicTIO. Haifgactime wMikpoOHi
O1OTUTIBKM MOJIENIOIOTE y 96-IIyHKOBHX MOJIICTHPOIOBUX
MIKPOTHUTPYBAJIbHUX IUIaHMIeTaX. Hammi mociimkeHHs
NOKa3aJIM JOUUIBbHICTh BUKOPUCTAHHS IJISI MOACTIOBAHHS
OIOTUTIBOK ~ CHTEPOKOKIB  TakoX  4-X  CEKUiHHUX
nonicTuponoBux yamkok [lerpi. TliaTBepmkeno, mo npu
BUMIPIOBaHHI ONTHYHOI LIUILHOCTI €NI0ATiB EHTEPOKOKIB
Ha piZiepl HeOOXiJTHO BUKOPHCTOBYBATH CBITJIOBI (DiNbTpU
3 JOBXKHHOIO XBWJI y Aiama3oni Bix 570 HM g0 620 HM 3a
YMOB BUKOpHCTaHHS OapBHHUKA T'€HIIIaHBIOJIETY.
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STUDY OF ENTEROCOCCI BIOFILM
FORMATION USING PHOTOMETRIC METHOD
WITH BIOFILM MODELING ON ABIOTIC
POLYSTYRENE SURFACES

Myronenko L.G., Peretyatko O.G., lagniuk J.A.
Introduction. Static photometric method is widely used
to determine the ability of biofilm formation. The essence
of this method is to measure the optical density of the dye,
eluated with a solvent from the biofilm. The aim of the
study was to conduct a comparative analysis of the results
of determining the enterococci biofilm formation using
photometric method with biofilm modeling in 96-well
microtiter plates and 4-section Petri dishes. Material and
methods. The study was conducted using 61 strains of
microorganisms genus Enterococcus, taken from the
clinical material of patients with purulent-inflammatory
infections. To perform the study of biofilm formation
using 96-well microtiter plates technique, 100 ul of TSB
with 1% glucose and 10 pl of enterococci daily culture
suspension with density of 0.5 units by Mc Farland,
prepared using the Densi-La-Meter Il device, were placed
in each well. The plates were incubated at 37 °C for 48
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hours, washed three times in phosphate-buffered saline
(pH 7.2-7.4) of 200 pl volume, dried at 37 °C for 15
minutes. The biofilms were stained with crystal violet 1%
aqueous solution, washed with distilled water. 100 pl of
ethanol/isopropanol mixture (1:1) were added to the
wells. The optical density of wells content was measured
with the AIF-C-01S reader at a wavelength of 570 nm and
620 nm. The results were analyzed using Stepanovic S. et
al. recommendations, according to which enterococci
were divided into strains with high, medium and low
degree of biofilm formation. To study the enterococci
ability of biofilm formation in 4-section Petri dishes, 1.75
ml of TSB with 1% glucose and 0.25 ml of enterococci
microbial suspension with density of 0.5 units by Mc
Farland were added in each sector, 0.25 ml of medium
were added to the control sector. The dishes were
incubated at 37 °C for 48 hours, washed three times in
phosphate-buffered saline (pH 7.2-7.4), dried at room
temperature for 30 minutes. The biofilms were stained
with crystal violet 1% aqueous solution. The dye eluation
from the biofilm was performed twice with 2 ml of
ethanol/isopropanol mixture (1:1) for 20 minutes. The
optical density of eluates was measured with the SF-56L
spectrophotometer at a wavelength of 590 nm. Results
and discussion. Analysis of the results of the study on
enterococci ability to form biofilms with biofilm
modeling in 96-well polystyrene microplates revealed
that, when using light filters with a wavelength of 570
nm, optical density rate ranged from 0.001 to 1.256 ODs7
with an average value of (0.264+0.04) ODsyo. It was
found that the number of strains capable of biofilm
formation amounted to (68.8 + 5.9)% of all strains used in
the study. Enterococci distribution by intensity of biofilm
formation was as follows: number of strains with high
degree equaled (90.4+4.5)%, share of strains with
medium and low degree was significantly lower — each
amounted to (4.8+3.3)% (p<0.05). When measuring the
optical density of eluates using the AlIF-C-01S reader with
light filter at a wavelength of 620 nm, it was found that
the indicators ranged from 0.001 to 0.436 ODs With an
average value of (0.077+0.01) ODs2. While analyzing the
results with consideration of the above criteria, it was
found that the share of strains capable of biofilm
formation equaled (60.7+£6.3)%. The number of strains
with high degree of biofilm formation amounted to
(75.6£7.1)%, with average and low degree — (13.5£5.6)%
and (10.945.1)% respectively. The performed statistical
analysis showed no significant difference between the
number of strains capable of biofilm formation and
intensity of biofilm formation when applying light filters
with a wavelength of 570 nm and 620 nm (p>0.05). When
modeling the enterococci biofilms in 4-section Petri
dishes, it was found that the eluates optical density rates
ranged from 0.161 ODsgg to 3.294 ODsg With an average
value of (1.387+0.14) ODsgo. Analysis of the results
showed that the number of enterococci strains capable of
biofilm formation equaled (62.3+6.2)% and did not differ
significantly from the corresponding indicator in the study
with 96-well polystyrene microplates (p>0.05).
Conclusion. Static photometric method is widely used to
determine the enterococci ability of biofilm formation due
to its convenience, high performance, and clearness.
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Microbial biofilms are mostly modeled in 96-well
polystyrene microtiter plates. Our study showed the
feasibility of also using 4-section polystyrene Petri dishes
for enterococci biofilm modeling. It was confirmed that it
is necessary to use light filters with a wavelength range
from 570 nm to 620 nm when measuring the optical
density of the enterococci eluates with a reader, if using
the crystal violet dye.

Key words: enterococci, biofilm modeling, 96-well
microplates, polystyrene Petri dishes.



