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Ilposedeno mikpobionociuny oyiHKy naugy ceimooioOH020 GUNPOMIHIOBANHS (DIONIEMOB020, 3eNeH020 Ui NO-
Mapaniegoeo cnekmpie ma anmubaKxmepialbHux npenapamis Ha cycnensiuny kynomypy S.aureus i E.coli ma
Ha 30amHicms 00 (hopMyBaHHs WinbHux 6iontieox. IIposederi 00CiONCeHH NOKA3AMU, WO KOMIIEKCHe 3ACMO-
CYBAHHA HU3LKOIHMEHCUBHO2O HEKO2EPEHMHO20 ONMUUHO20 SUNPOMIHIOBAHHS (hioNemo8o20 cnekmpy 3 AGHMUMI-
KPOOHUMU npenapamam. (pmopxiHoIoH08020 psdy (1e80OhIOKCAYUHOM), CRPUSIE NPUSHIYEHHIO NPOoTigepamus-

HOI axmuerocmi 1 30amHocmi 00 opmyeants 6Ionaieox nonipesucmenmuux izonsimis S.aureus ma E.coll.
Knrouoei cnosa: anmubdbaxmepianvii npenapamu, ceimio0ioone sunpominioganns, oionniexu, S.aureus, E.coli.

Beryn. B ocranHI pokH B CTPYKTYpi THilfHO-3a-
MaJIbHUX 3aXBOPIOBaHb OE3MEPEPBHO 3pOCTAE YACTKA
MPOIECIB, 10 BHUKIMKAIOTHCS IMOJIIPE3UCTCHTHUMH
MikpoopranizMamu. IIpoBiqanmu daxisosamu Yipa-
THM TIpOBEJICH1 JTOCITI/PKEHHSI 010 BU3HAYCHHI €Ti0-
soriuHoi pom S.aureus Wi E.coli y cTpyKTypi THifHO-
3anajgbHUX MPOLEciB i BcTaHOBIEHO, 10 y 51% Bu-
najKiB BuciBaBcs S. aureus, a B 31% - E. coli cepen
ycix 13omstiB. Cepen i30naTiB S.aureus i E.coli Buni-
JISIFOTHCS IITaMH, 10 XapaKTePU3YIOThCS CTIMKICTIO
JI0 OCHOBHHUX TPYIT Cy4acHUX aHTHOIOTHKIB. YacTo-
Ta BIJIYYCHHS IOJIPE3IiCTEHTHUX S.aureus nocsrae
Mmaiixe 50% 3aiexHO BiJl 0COOTUBOCTEH cTaIlioHapy,
TaKTHKH BHOOPY 1 4aCTOTU BUKOPUCTAHHS aHTUOAK-
TepianpHUX 3aco0iB. Lle mor’s3ano0, Hacammepe, 31
3[ATHICTIO (OPMYBATH IIIJIbHI OiOTITiBKH.

ToMy MeTO0 TaHOTO JTOCITI/PKEHHS OyJI0 BUBYCH-
Hs Jii aHTHOAKTepialbHUX MPENnaparis, MO MIUPOKO
BUKOPUCTOBYIOTBCSI y NMPAKTUYHINA MEIUIINHI KOMII-
JICKCHO 3 ONTUYHUM BUIIPOMIHIOBAHHIM ITOMapaHye-
BOTO, 3€JICHOTO Ta (Di0JICTOBOTO CIEKTPIB HA 130JIATH
S.aureus W E.coli.

O0’€exTOM JOCIHIDKEHHS Oy aHTHOAKTepiaibHi
mpenapari: aMOKCHKJIaB, JEeBO(IOKCanuH i med-

TPUAKCOH Ta i30T S.aureus i E.coli, o BunydeH1
3 BeH(JIOHIB I IpeHaKHUX KOHCTPYKIIii Ta Big XBO-
PHX 3 THiHO-3aIaIbHUMH NTPOIICCAMHU.

depMeHTaTHBHY 1AeHTH(DIKAIIIO TPOBOIMWIN 32
JIOTIOMOTOKO 1ieHTH(iKariHux Habopis MIKPO-JIA-
TECT® (puc. 1), sixi npusHayeHi mjis MpOBEAECHHS
CTaHJAPTHOI 1eHTH(IKAIT 3 BUKOPHUCTAHHAM Mi-
KPOMETOIB 1 J03BOJIAIOTh MPOBOAUTH iAeHTHU(DiKa-
it0 OUIBIIOCTI KJIIHIYHO Ba)KIIMBUX MIKpOOpPTraHi3-
MIB Y KOPOTKHH TEPMiH.

VTIUBICTh 130JIATIB JIO AHTUMIKpPOOHHX 3aco-
OiB 3 pI3HUM MeXaHI3MOM [iii Ha MIKPOOHY KIIITH-
Hy BMBYaJIM 3a JOINOMOIOI MIKPOTECTCHUCTEMH 3
HAaMiBKUIBKUIBKICHOIO — PEECTPALli€l0  PEe3yNbTaTiB
«THKrectIp».

CuHXpOHI3aMis TEPHOTUIHOI KyIbTYpH ILITXOM
cenekii (merox MituicoHa i Bincenra). CHHXpOHI-
3allis MepiOAMYHUX KYJIBTYP TOCIHIDKYBAHHUX [IITAMIB
MIPOBOJMIIACS IICJIsS BCTAHOBJICHHS! KIHETUKU POCTY
ACUHXPOHHOI KyJIbTYpHU. BcTaHOBMIOBaBCS pekuM
MEPIOANYHOTO KyJIBTHBYBAHHS TAKUM YHHOM, II[00
MIPOTSITOM €KCITOHEHITIaIbHOTO POCTY KIIITHHHA Maca
TTOJTBOFOBAJIACS BiJI ABOX JIO T1’ATH Pa3iB.

[IpuroryBaHHs cycrieH3id i30yTiB [5] 13 BU3HA-
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YCHOO KOHIIEHTPAIIi €10 MIKPOOHUX KITITHH ITPOBOHN-
JIOCSI 32 TOTIOMOTOI0 €JIEKTPOHHOTO mpmianay Densi-
La-Meter (PLIVA-Lachema a.s., Uexis) 3a mkasnor
McFarland 3rimHO 3 iHCTpYKIi€l0 10 MpUiaay Ta
JIOZIaBaJv TOCJTITHI aHTHOAKTEpialibHI TIpenapaTy Ta
MTOKUBHE CEPEIOBUILE

BuMiproBaHHS ONTHYHOT MHIJIBHOCTI OiOTUTIBKH
S.aureus 1 E.coli npoBoauiu micnsg 1000Bo1 iHKyOa-
uii mpu t=37°C Ta 3a MOPiBHSIHHAIM ONTHYHOI IIiJTb-
HOCT1 JOCHIHUX Ta KOHTPOJBHUX C(HOPMOBaHUX
010TUTIBOK POOMIIM BHCHOBOK IIPO CTYIiHB (HOpMy-
BaHHs Oi0omIiBOK. [[MaHKTOHHI KJIITHHHU, MO OyiH
BIUTy4YeHi 3 T0OOBUX OIOILTIBOK, IHOKYIIIOBAIN y KO-
MIPKH IUIQHIIETY, JOJABAIU CYCIICH3IMHE MOXXUBHE
CepeloBUIIe I TEPMOCTaTyBald y BOJIOTIH KaMmepi
mpoTsiroM J00u. Jlami oriHoBanu CTyIiHb arperaiii
MIKpOOHUX KJIITHH. KiTbKICHIM BHpaKEHHSIM CTYyIIC-
Hs1 (hopMyBaHHS OIOIITIBKY ¥ 3IaTHOCTI 10 arperaitii
IUTAHKTOHHUX KIITHH € 3HAYCHHS ONTHYHOI IIiNb-
HocTi Ha cnekrpodoromerpi «Multiskan EX 355»
npu 540 M. Pe3ynbrar Bu3Ha4aBcsi B YMOBHUX OfIU-
HUIX ONTHYHOI IMIJIBHOCTI (01.011.) O10TUTIBKOYT-
BOpPEHHS MIKpOoOpTaHizMamH [6].

OnpoMiHeHHs in Vitro mpo-
BOJIJIOCH (DOTOHHUMH MaTPHIIS-
mu Kopobosa «bapsa-Diekc»,
SKi MICTATh 24 Haa SCKpaBHX
CBITJIOJIIO/IB, IO BHIIPOMIHIO-
FOTh CBITJIO TIOMapaH4eBOTO, 3e-
neHoro abo (ioserToBoro Jiarma-
30HIB CIICKTpa Ta PO3TaIIOBaHI
CKBiUCTAaHTHO Ha TwioIi 60 cm?
(puc.2). Makcumymu CMyT BH-
MIPOMIHIOBaHHS CBITIOJIONIB Ma-
IOTh HACTYIHI JOBKHHH XBHJIB:
610 M - momapaH4eBHUX, 525
HM — 3eneHux, 405 M — (ioe-
toBux. lllupuHu cMyr BUIpoOMi-
HIOBaHHS Ha piBHI NOJOBUHHOI
IHTEHCUBHOCTI CKJIanaroTh 25-30
oM. CymapHa TOTYXHICTh BH-
MPOMIiHIOBaHHS 24 CBITJIONIONIB
cxiaynae 120 MBT, NiIBHICTE 10-
TY>KHOCTI BUIIPOMIHIOBaHHS HA IOBEPXHI [UIAHILETIB
— 2 MBT/cM?, IIIBHICTD 1031 BUIPOMIHIOBaHHS, 110
OTPUMYBAJIH JIOCHITHI MIKpOOpPTraHi3MH CKJIajgaa
1,2 Irx/cm?. Yac onpomireHHs ctaHoBuB 10 XBHIIHH,
BIJICTAHbh MIX CBITJIOJIOJIAMH Ta IIAHIICTOM JOPIiB-
HioBajna 10 cm.

Jnst cTatucTUUHOI 0OpOOKM PEe3ynbTaTiB BHKO-
pucroByBanu mporpamy Exel mms mepconanbHOro
KOMIT toTepa ii Biostat [7, §].

PesysabTaTn nociigxeHHs Ta iXx 06roBopeHHsl.
AHaui3 3100yTHX pe3yNbTaTiB MOKa3aB, 110 MPH 3a-

Tl r ox | ey By | B!

Puc. 1. Inenrudirauiiini nabopu MIKPO-JIA-TECT®

CTOCYBaHHI HHM3BbKOIHTCHCUBHOTO HEKOT'€PEHTHOTO
BUIPOMIHIOBAHHS TOMapaH4YeBOr0 CHCKTPY Pa3oM
3 P-lakTaMHUMHM aHTUMIKpOOHMMH MpenapaTramMu
CIIOCTEPIraeThcs TEHACHINISA 10 Mpomideparii i30-
naTiB S.aureus y 1,5 pa3u TOPIBHSIHO 3 KOHTPOJIEM
(amokcukmaB - 0,824+0,06 om.om. Ta 0,539+0,04
OJ1.0I.; IePTPUAKCOH 0,831+0,05 om.om. Ta
0,554+0,03 onp.our.) Ta E.coli y 1,6 pa3u (amokcu-
knaB - 0,976+0,08 om.omr. Tta 0,624+0,08 opm.om.;
neprpuakcon — 0,988+0,07 om.om. Ta 0,628+0,07
on.ont.). [Ipy KOMIUIEKCHOMY 3aCTOCYBaHHI Tpena-
pary 3 rpynu (TOPXiHOJIOHIB JIeBO(MIOKCAIIMHY W
CBITJIOIIOTHOTO BUIIPOMIHIOBAHHS ITOMapaHYCBOTO
CHEKTPY BCTAHOBJICHO MPUTHIYEHHS 30aTHOCTI IO
npomideparii KITHH K S.aureus (JeBO(IOKCAIIH
- 0,378+0,02 om.om. Ta 0,542+0,06 om.omr.), Tak
i E.coli y 1,4 pasu (neBoduiokcarnus - 0,458+0,06
om.onl. Ta 0,632+0,05 of.0111. BIAMOBIIHO) TOPIBHS-
HO 3 KOHTpoJeM (puc. 3).

B pesysbrari mpoBeCHOr0 MOCHTIHKEHHS 00
BU3HAYCHHS BIUIMBY  HHU3bKOIHTEHCHBHOIO HEKO-

TEPCHTHOTO BHUIIPOMIHIOBAHHS 3€JICHOTO CIICKTPY

pa3oM 3 B-ITaKTaMHAME aHTUMIKpOOHUMH IIperapa-
TaMU CIOCTEPIra€TbCs TEHIEHIS 10 MPUTHIYCHHS
nposidepanii i3054TiB K S.qureus (aMOKCHUKIIAB -
0,481+0,03 om.om. Ta 0,539+0,04 on.omr.; nedTpu-
akcoH — 0,476+0,05 om.om. ta 0,554+0,03 om.omt.),
Tak ¥ FE.coli (amokcuknaB - 0,54+0,03 om.omi. Ta
0,624+0,08 om.omr.; medrpuakcon — 0,61+£0,04
ox.om. Ta 0,628+0,07 ox.o11.) NOPIBHSIHO 3 KOHTP-
oJieM. A TpH KOMIUIEKCHOMY 3aCTOCYBaHHI JIeBO(-
JIOKCAllMHY ¥ CBITJIOMIOJTHOTO BUITPOMiHIOBAHHS
3€JICHOTO CIIEKTPY BCTAHOBIJICHO NMPHUTHIYCHHS 3/1aT-
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Puc. 2. ®oronna marpuns Kopobosa «bapsa-diekcy»
3 CBITJIOAI0/IaMH IOMapaH4YEBOr0, 3eJICHOTO Ta (hi0JIETOBOrO CHEKTPIB

HOCTI 110 mpodidepanii kit S.aureus y 2,4 pazu
(;reBodmokcanuH - 0,224+0,02 ox.omr. Ta 0,542+0,06
on.omt.), i E.coli y 2,9 pasu (J1eBoduioOKCcalMH -
0,215+0,03 ox.om. Ta 0,632+0,05 oz.omI. BIAITOBIJI-
HO) TIOPiBHSHO 3 KOHTPOJIEM.

3acTtocyBaHHS TNPOTUMIKPOOHMX  IIpemapariB
W CBITJIONIOJHOTO BUIIPOMIHIOBaHHS (hiosieToBOTO
CIICKTpPYy TPH3BEIIO JI0 MPHUTHIYEeHHS TMpoidepartii
IUTAHKTOHHUX KITHH S.aureus: y 5,3 pasu npu 3a-
ctocyBanHi amokcuknaBy (0,101£0,02 om.omr. Ta
0,539+0,04 on.om.) i nedrpuakcony (0,104+0,05
on.omr. Ta 0,55440,03 on.omr.) Ta y 10 pa3iB B KomII-
nekci 3 neBoduiokcanuaoM (0,054+0,005 om.omr. Ta
0,542+0,06 on.omi. BiIMOBIIHO). AHAJOTIUHI pe-
3yABTaTH 3100yTiI MPH JOCIIHKEHHI TPOTUMIKPOO-
HUX MPenapaTiB i CBITIOAI0HOTO BUIPOMIHIOBAHHSI
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BodmokcarnuaoM (0,068+0,008 om.omi. Ta 0,632+0,05
OJ1.011I. BIJIIIOBIJTHO) IMTOPIBHSHO 3 KOHTPOJIEM.
AHaI3YI0UH PE3YIIbTATH IIIOJI0 31aTHOCTI (opMy-
BaHHS O10TUTIBOK TUIAHKTOHHUMH KJIITHHAMHM MICIIS
KOMILICKCHOT i1 HU3bKOIHTEHCUBHOTO HEKOTEPEHT-
HOTO ONITUYHOTO BUIIPOMiHIOBAHHS i aHTUMIKPOOHUX
IpernapariB Ha CyCIICH3iMHI KyJIbTypu IOJipe3uc-
TEHTHUX 130J1ATiB E.coli Ta S.aureus BCTAaHOBJIEHO, 10
TIJIBKH CBITJIONIOHE BHIIPOMIHIOBaHHS (D10JIETOBOTO
CIIEKTpPY 3IaTHE 3HAYHO IOCHIIIOBATH IPOTHUMIKPOO-
Hy Jil0 aHTHOaKTepialbHUX Ipenaparis, 110 3aro-
Oirac OpMyBaHHIO LIUIBHUX OiOMJIiBOK 130JISTaMU.
Criy BimMiTUTH TOW (DaKT, IO 3aCTOCYBaHHS ONTHY-
HOTO BWIIPOMIHIOBaHHS U Tipernapary JeBoguiokca-
[IMHY 3HWXKYE 3IaTHICTh JIO (OPMYBaHHS MIUTBHUX
OiomtiBok S.aureus y 18 paszis (0,126+0,03 om.oml.
i 2,31+0,09
OJ.0Il. BIIIOBIJ-
HO) Ta E.coliy 7,4
pasu (0,198+0,04
OJI.O1II. "
1,472+0,08
OJ.0Il. BIAMOBIA-
HO), Il MOXKHA
MOSICHUTH
0 aHTUMIKPOOHI
mpemnaparu 3 rpy-
mu  (HTOpXiHOIO-
HIB BiHOCSTHCA
1o (doroceHcHOi-

THUM,

nco 3ca

S.aureus

Puc. 3. [lis anTHOAKTEpiaJIbHUX TIpenapariB if ONTHYHOTO BUIIPOMIHIOBAHHS Ha CYCIICH31HHY KyJIb-
Typy HOJIi PE3UCTEHTHUX 130JATIB S.aureus i E.coli.

(i0J7IeTOBOTO CIIEKTPY Ha MONIPE3UCTCHTHI 130JIATH
E.coli: y 1,6 pa3u mpu 3acTOCyBaHHI aMOKCHKJIa-
By (0,386+0,03 om.om. ta 0,624+0,08 om.omi.) Ta
nedrpuakcony (0,388+0,06 om.omr. ta 0,628+0,07
OJ1.0III. BIJIMTOBIHO) Ta y 9,3 pa3u B KOMIUICKCI 3 Jie-

mi3atopiB — Ka-
TioHIB [5] 3rim-
HO 3 CYyYacHOIO
knacudikamiero (QoToceHCHOLTI3aTOpiB H  BiIacHe
OaKTEepUIUIHOIO /€10 HU3bKOIHTEHCHBHOTO HEKOTe-
PEHTHOTO ONTHYHOTIO BUIIPOMIHIOBaHHS ()i0JI€TOBO-
IO CIIEKTPY, a MPU 3aCTOCYBaHHI B-TAKTAMHUX aHTH-
MIKpOOHUX MperapariB CIOCTePIraeThCsl TCHICHIIIS
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JI0 TIPUTHIYCHHS (POpMYBaHHS OiOMIIIBOK i30JIATaMH
S.aureus: y 5,2 pa3u B KOMIUIEKCI 3 aMOKCHKJIABOM
- 0,4484+0,07 om.om. ta 2,354+0,09 om.omr.); y 4,9
pasu npu 3acTocyBanHi neprpuakcony — 0,451+0,06
on.oml. Ta 2,24+0,08 om.omi.) Ta i3onstamu E.coli 'y
1,9 pa3u B xomruiekci 3 amokcukiaBoM (0,762+0,06
on.omr. Ta 1,469+0,07 om.omr.) Ta negTpuakcoHoM
(0,77940,09 om.omi. Ta 1,475+0,09 ox.0111.) MOpiBHS-
HO 3 KOHTpoJieM (puc.4).

BucnHoBku. Takum YUHOM, B pe3yNbTaTi TaHOTO
JIOCHI/PKEHHSI OOIPYHTOBaHO MOXJIMBICTH 3aCTOCY-
BaHHS y KOMIUICKCHIH

Tepamii  THIHHO-3a-
MadbHUX MpoIIeCiB
HHU3BKOIHTEHCHUBHO-

r0  HEKOT€PEHTHOI'O
ONTHYHOTO BHIIPOMi-
HIOBaHHA ()i0JIETOBO-
TO CIIEKTPY 3 aHTHMi-
KpOOHMMH  Tperapa-
TaMi  (HTOPXIHOJIOHO-
BOTO sy (J1eBOUIOK-
CalluHOM), 5IKi € (hOTO-
ceHcuOimizaTopamMu i
IIe CIpHsi€ TPUTHIYCH-

nco

E.coli

cO0iB i CBITIIOIOIHOTO BUTIPOMIHIOBAaHHS Ha JT000Bi
OioTuTiBKY 1301ATIB S.aureus i E.coli.

PoGoTy BHKOHAaHO B paMKax IUIAHOBOi TEMHU Ha-
YKOBHX JTOCTIIDKEHB: KadeIpH 3araibHOl i KITIHIYHOT
iMyHo10Tii Ta aneprosorii XapKiBChKOro HalliOHAb-
Horo yHiBepcuteTy imeHi B.H. Kapazina: «BuBuen-
HS poJsli IMyHHHUX, ayTOIMyHHHX Ta METa0ONIYHHX
pO3JIaJiB y MaToreHe3i Ta Haciiakax 1H(EKIIHHOTO
mporiecy», Ne neprkaHoi peectpamii 0112U005911
Ta XapKIBCHKOTO HAIIOHAIBHOTO MEIUYHOTO YHi-
BepcuteTy: «Bmmus ¢i3uko-6ionoriuHux (aktopis

®dC ©6e3COB

nca

S.aureus

E K ® amokcuknas @ neBodnokcauyH E LedTprakCoH

HIO TpoitihepaTHBHOT
aKTUBHOCTI M 34aTHOCTI
10 (opmyBaHHs OioruTi-
BOK IOJIIPE3UCTEHTHUX 1301ATIB S.qureus Ta E.coli i
MIBUIICHHIO 1X aHTUO10THKO Yy TJIMBOCTI.
[TepcriekTHBY MONANBITUX JOCITIKCHD B TAHOMY
HanpsMKy € BUBYCHHS BIUIMBY NMPOTHMIKPOOHUX 3a-

Puc.4. ®opmyBanus 6ioriBok S.aureus i E.coli micns il ZOCTiTHUX IpernapariB i ONTHY-
HOTO BHITPOMIHIOBAaHHS Ha CYCTIEH31HHY KYJIBTYPY MOJIPE3UCTEHTHUX 130JI5TiIB.

Ha KOMYHIKaTHBHI BJIACTHBOCTI MIKPOOPTaHi3MiB,
30yIHUKIB THIHHO-3aImadbHUX TpoueciBy (Ne mepik-
peectpauii: 0112U001822), mro ¢inaHcyeTbes 3a pa-
xyHOK [lepxOromxery MO3 Ykpainu.
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OIIEHKA BJTHAHHA OIITHYECKOI'O H3JIYYEHUA U AHTUHBAKTEPHAJIbHBIX
IIPEITAPATOB HA CIIOCOFHOCTb K ®OPMHPOBAHHUIO BUOIIVIEHOK S.AUREUS U E.COLI
H.H. Ilonos, A.M. Kopobos, C.I. Mananuyx, M.M. Muwuna

Tlposedena muxpobuonocuieckas oyenKa 6IusHUsL C6emMoOUOOHO20 UYUEHUsL (PUOTEeMOBO20, 3eNEeH020 U
OPAaHICeB020 CNEKMPOB U AHMUOAKMEPUATILHBIX NPENapamos Ha CYCNeH3UOHHYIo Kyibmypy S.aureus u E.coli
u Ha cnocobrnocme K Gopmuposanuto buonienox. Ilposedennvie uccied06anus nOKA3AIU, YMO KOMILEK-
CHOE npuMeHeHue HUSKOUHMEHCUBHO20 HEKO2ePEeHMHO20 ONMUYECKO20 USLYYeHUs. (DUOLemO8020 CHEKMPA C
AHMUMUKDOOHBIMU RPENApamamit (YmopxuroioH06020 psaod (1e60pAoKCayuHoM), CHocobecmeayem nodasie-
HUIO NPOOVKYUU NIAHKIMOHHBIX KLEMOK U CHOCOOHOCU K (hOPMUPOSAHUIO GUONLEHOK ROIUPEIUCTCHINHbIMU
usonsmamu S.aureus u E.coli.

Knrouesvie cnosa: anmubaxmepuaivhvie npenapamsl, c6emoouooHoe usiyyenue, ouonienxu, S.aureus,
E.coli.

ASSESSMENT OF THE IMPACT OF OPTICAL EMISSION AND ANTIBACTERIAL AGENTS ON
ABILITY TO FORM THE BIOFILMS OF S.AUREUS AND E.COLI
N.N. Popov, A.M. Korobov, S.G. Malanchuk, M.M. Mishina

A microbiological impact assessment of diode radiation purple, green and orange spectrums and
antibacterial drugs in suspension culture of S.aureus and E.coli and the ability to form dense biofilms are
performed. Studies have shown that complex application of low incoherent optical radiation of violet spectrum
with antimicrobial drugs fluoroquinolones series (levofloxacin), promotes inhibition of proliferative activity
and ability to form biofilms in multiresistant isolates of S.aureus and E.coli.

Key words: antibiotics, LED radiation, biofilms, S.aureus, E.coli
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