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KOMBIHOBAHA i1 ONTUNYHOIo BMnPOMIHIOBAHHA
CMHbOIo N YEPBOHOIO CMEKTPIB TA AHTUCENTUYHUX
NMPENMAPATIB HA 3AATHICTb 0O ®OPMYBAHHS BIOMJ1IBOK

I30JIATAMU PROTEUS MIRABILIS

'XapkiBCbKMil HaLiOHaNbHWII MeANYHWIA yHIBEpCUTET,

Kadeppa mikpobionorii, Bipyconorii Ta imyHonorii im. npoc. [1. M. N'puHbOBa, YKkpaiHa

2XapkiBCbKMit HaLioHanbHUM YHiBepcuTeT iMeHi B. H. Kapasina,

HaykoBo-gocnigHa nabopartopisi KBaHTOBOI bionorii Ta KBaHTOBOI MeAUUUHM, YKpaiHa

MpoBegeHa mikpobionoriyHa ouiHKa BRAMUBY CBIT-
NOAIOAHOIO BUMPOMIHIOBAHHA CWMHBOTO W YEpPBOHOMO
CNeKTpiB Ta aHTUMIKPOOHMX NpenapaTiB Ha CycrneHsin-
Hi KkynbTypu Proteus mirabilis, 36ygHWKiB TrHilHO-
3ananbHWX MNpoLueciB Ta Ha ix 3gaTHiCTb Ao opmy-
BaHHS WinbHUX GionniBok. MNMoka3aHo, WO KOMMNNEeKCHe
3aCTOCYyBaHHSI OMTUYHOIO BUMPOMIHIOBAHHS CUHBOMO
Ta YepBOHOrO CMEKTPiB 3 aHTUCENTUYHUMK npenapa-
Tamu XNOPrekCUAMHOM Ta NepeKkMcoM BOAHIO, CpUSe
NPUrHiYeHHIO 3a4aTHOCTI hopMyBaHHS LWinbHUX Bionni-
BOK i3onsaTamu.

Knro4yoBi cnoBa: aHTucenTWyHi npenapaTu, CBiT-
nopiofHe BWNPOMIHIOBAHHA CUHBOrO Ta YEepBOHOrO
cnekTpis, 6ionnieku Proteus mirabilis.

3B'I30K pob6OTM 3 HayKOBUMMW nporpamamm,
nnaHamu, Temamu. lNpeacraBneHy poboTy BUKOHAHO
y BiQNOBIQHOCTI 3 MM@HOBOK TEMATMKOK HayKOBO-
pocnigHoi poboTn kadenpw mikpobionorii, Bipyconorii
Ta imyHororii iM. npocdp. O. M. lpuHboBa XHMY
«EkcnepvmeHTanbHe MikpobionoriyHe obrpyHTyBaHHS
NPOTMMIKpOGHOi Tepanii rHilHO-3ananbHUX 3axBOpHo-
BaHb», Ne gepx. peectpauii 0114U003390.

Betyn. AkTyanbHiCTb AaHoi TeMu nos’si3aHa 3
HeobXiaHiCTIO po3pobkn pauioHanbHOT NPOTUMIKPOG-
HOI Teparnii, BAKOPUCTAHHA SIKOI HaA4acCTb MOXITMBICTb
3anobirth nosiBi  Pe3NCTEHTHUX A0 aHTUMIKPOOHUX
npenapatiB MiKpoopraHiamie. AHTUBIOTUKOPE3NCTEHT-
HICTb Ha CbOTrOAHILLUHIN OEHb BUXOOUTb 3@ PaMKuM CyTO
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Meauvko-bionoriyHoi npobnemu, mae Benu4yesHe couia-
NbHO-EKOHOMIYHE 3HAYeHHHA N Yy PO3BUHEHMX KpaiHax
po3rnsgaeTbecs 3arposa HauioHanbHoi 6esnekun [1].
LipkyntoBaHHS y nikyBanbHWX 3aknagax pisHUX yMoB-
HO-NAaTOrEeHHUX MIKPOOPraHiaMiB 3yMOBIIIOE NEBHUN
BiJCOTOK THiHO-3ananbHNX YCKMNaAHEHb nicrnsonepa-
LiMHNX paHOBMX MNOBEPXOHb, WO noTpebye noLwyky
LUNAXIB BMPILLEHHsI Npobnemu [2].

HocnigpxeHHa MexaHi3miB po3BUTKY IHGEKLiIMHOro
npoLecy MOBWHHI BPaxoByBaTW HAasIBHICTb Y MIKpOOp-
raHiamiB HU3KM (aKTOPIB MaTOreHHOCTi, 30Kpema ix
3[aTHiCTb yTBOptoBaTH GakTepianbHi Gionnisku. Bue-
YeHHsA MexaHi3MiB Aii aHTUbioTuKiB Ha chopMyBaHHS
GionniBkM NATOrEHHUMM | YMOBHO-NATOFrEHHUMMK MIKPO-
opraHiamamMu € HeoOXifHOK YMOBOK MOLUYKY npena-
paTiB, WO 34aTHI ePeKkTMBHO MPUrHidyBaTH NNiBKOYT-
BOPHOtOYi BakTepil, Aki BUKNMKaOTb iH(EKUinHI ycknaa-
HeHHA [3]. 3Baxaloum Ha iCHytoui HeJonikv meguka-
MEHTO3HOI Tepanii po3pobka HOBUX, ePEKTUBHUX Ta
6e3nevyHux Ans NoAMHU METOAIB NiKyBaHHSl Ha CbO-
rogHi € BKpan akTyasnbHOL.

TepaneBTU4YHI NepeBaru CBITNOAIOAHONO BUMPOMI-
HIOBaHHSA Mpw NikyBaHHI paH 6ynu 3apeecTpoBaHi e 3
1990-x pokiB. OgHak barato 3 onucaHux pesynbTaTiB
NoKasylTb HEY3roKEHiCTb, B OCHOBHOMY 4epe3 Mo-
MUIKOBICTb MeTogororii abo BiACyTHOCTI cTaHaapTy-
3auii B gocnigxeHHax. Kpim Toro, BUKOPUCTaHHS CBIT-
nopioais B AKOCTi TepaneBTUYHOrO pecypcy 3anuviiae-
TbcA cynepeunueuMm [4]. CborogHi BMKOpPUCTaHHSA
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doToamHamivHoi Tepanii Habupae o6eprTis, i Heobxia-
HO npoBecTu Oinblie pocnimkeHb, Wob poBectn i
NPOTUMIKPOOHY edekTuBHICTb. OfHaK HETOKCUYHI
3'eAHaHHA, Wo b6epyTb yyacTb y Tepanii i3 3acTocy-
BaHHAM CBIiTNIOQIOAHONO BUMPOMIHIOBAHHS, [alTb
NeBHy Hafito Ha Te, WO BOHA cTaHe e(PEeKTUBHUM Me-
XaHiaMomM 60poTbbM 3 THINHO-3ananbHUMK 3aXBOpHO-
BaHHsiMK [5].

Tomy po3pobka MeTopfiB i3 3aCTOCYyBaHHSAM CBIT-
NOAIOAHOTO  BUMPOMIHIOBAHHA Ta  MPOTUMIKPOOHMX
npenaparie 4na NpUrHiYeHHsa 3gaTtHoCcTi PopMyBaHHS
NAAHKTOHHUMM KNITUHAMWN MIKPOOPraHi3aMiB 3axMCHUX
¢opm — GionniBOK B aHUI Yac € AOCUTb aKTyarlbHO.

Omxe, MeTOlO OaHOro gocnigXeHHs Oyno BcTa-
HOBMEHHA KOMMNIEKCHOI Ail aHTUCenTU4HMX npenapa-
TiB, SKi LUMPOKO BUKOPWUCTOBYIOTLCH Y MPaKTUYHIA Me-
OVUVMHI, Ta ONTMYHOIO BUMNPOMIHIOBAHHSA CMHBOMO Ta
YEepBOHOrO CMEKTPIB Ha 34aTHICTb A0 (POPMyBaHHS
6ionnisok isonaTie Proteus mirabilis.

O6G’ekT i meToan pocnipxeHHA. O6’ekToM Aoc-
nigpkeHHs Oynu aHTUCenTUYHI npenapatn (Xnoprek-
CMAVH Ta nepeknc BoAHK) Ta Proteus mirabilis, wo
BUAINEHI Big XBOPMX 3 MHiMHO-3ananbHUMK npoLleca-
Mu. depmeHTaTUBHY igeHTMdIKaLil0 MiKpoopraHiamis
NpoBOAUNN 3a AOMOMOrol iAeHTUiKauiHnX Habopis
[6]. CuHxpoHi3auia neprvoguyHOi KynbTypu LUMASIXOM
cenekuii 3a metogom MiTtyicoHa i BiHceHTa npoBoaun-
nacs nicnsi BCTAHOBMEHHS KIHETWKN POCTY aCUHXPOH-
HOT KynbTypu. BcTaHoBntoBaBCA pexum nNepiognyHoro
KyNbTUBYBAHHSA TakUM YMHOM, LWOG NPOTAromM eKkcno-
HeHLjanbHOro pOCTYy KNiTMHHA Maca noABotoBanacst
Big, OBOX OO0 n'ATu pasiB. [lpuroTyBaHHA CycneHsin
i30NATIB i3 BM3HAYEHOK KOHLUEHTpaUieto MiKpoBHUX
KNiTMH NPOBOAMIIOCA 3a [AOMOMOIOK EeNEeKTPOHHOro
npunagy Densi-La-Meter (PLIVA-Lachema a.s., Yexiq)
3a wkanoo McFarland. BumiptoBaHHA ONTUYHOI LWinb-
HocTi 6ionniBOK MiKpoopraHiaMiB npoBoaunu nicnst go-
6oBoi iHky6aLii npu t=37°C Ta 3a NOPIBHSHHAM ONTUY-
HOI LLiNbHOCTI JOCMIAHMX Ta KOHTPONbHMX cchopmMoBa-
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Puc. 1. [lis aHTMCeNTMYHMX NnpenaparTiB  ONTUYHOIO

BUMPOMIHIOBaHHSI CMHBOTO Ta YEPBOHOTO CMEKTPIB Ha
CYCMeH3ilHy KynbTypy i3onaTtis Proteus mirabilis
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HUX GionniBoKk pobunu BUCHOBOK MPO CTyMiHb hopMy-
BaHHA GionniBok. MMNaHKTOHHI KMiTUHK, Aki 6ynu Bigid-
paHi 3 pobosux 6GionniBok, iHOKyntOBanNM y KOMipK/
nnaHweTy, AoAaBanu CyCreHsiiHE MOXWBHE cepeno-
BMLLE i TepMocTaTyBanu y BOMOTiA Kamepi NpoTsrom
nobu. [ani ouiHoBanu cTyniHb arperauii MiKpobHUX
KNiTvH. KinbKiCHUM BUpaXXeHHAM CTyneHsa hopMyBaHHS
GionniBkuM i 3gaTHOCTI A0 arperadii NNaHKTOHHUX KNiTUH
€ 3Ha4YeHHS OMTUYHOI LLINbHOCTI Ha cnekTpodoTOMETPI
«Multiskan EX 355» npu 540 HMm. PesynbTaT Bu3HayaB-
CA B YMOBHMX OOMHULSIX OMTUYHOI LWiNbHOCTI (04.0LL.)
BionniBKOYTBOPEHHSA MiKpoopraHiamamm [7].

OnpoMiHEHHS in Vitro NpoBOAMNOCH CBITNOAIOAHM-
MU xepenamu cuHboro (440-480 HM) 11 4epBOHOrO
(620—740 HM) BUNPOMIHIOBAHHA (OTOHHOI MaTpuLi
anapata Kopobosa «bapsa-®nekc» [8], wo MicTuTb
CBITNOAIOAHY MaTpuUi0 3  CynepritoMiHICUEHTHUMU
cBiTNnoaiogamu i GroK XUBMEHHS.

[na ctatuctnyHoi o6pobkn pesynbTaTtiB BUKOPUC-
ToByBanu nporpamy Exel i Biostat [9, 10].

Pe3ynbTaty pgocnigkeHHA Ta iX 06roBOpeHHs.
AHani3s 3000yTux pe3ynbTaTiB NoKasas, LU0 Npu 3acTo-
CyBaHHi ONTUYHOrO BUNPOMiHIOBAHHSA YEPBOHOIO Crek-
TPy pasom 3 aHTUMIKPOOHMM npenapaTom XJoprekcu-
OWHOM BCT@HOBIIEHO MPUrHiYeHHS YTBOPEHHS MiaHK-
TOHHMX KNiTUH Proteus mirabilis y 3,2 pa3un nopiBHsIHO
3 KOHTponeM 6e3 onpomiHeHHs (0,104+0,08 oa.ow,. Ta
0,328+0,04 oa.ow.) Ta 3 aHTUCENTUYHUM NpenapaTom
nepekucy BogHw y 5 pasu (0,066+0,08 og.ou.). Mpwu
KOMMNIIEKCHOMY 3aCTOCYBaHHi CBiTNOAIOAHOINO BUMPO-
MiHIOBaHHSI CUHbOIFO CMEKTPY W XNOprekcMauHy BCTa-
HOBMEHO MPUrHIYEHHS CYCMEH3iNHOI KynbTypn Proteus
mirabilis y 5,9 pasun (0,056+0,08 og.oLu.), a npu 3acTo-
CyBaHHi nepekucy BogHio — y 5,6 pasu (0,068+0,06
0[.0l.) MOPIBHSAHO 3 KOHTponem 6e3 OnpOMiHEHHS
(puc. 1).

AHanisytoun pesynbTati Woao 34aTHOCTI hopMy-
BaHHA GionniBOK MMAHKTOHHUMW KIITUHAMW MIiCNs KOM-
NMAeKCcHOI Aii ONTUYHOrO BWMPOMIHIOBAHHSI CMHBOrO Ta
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Puc. 2. DopmyBaHHsA GionniBok isonatamu Proteus mirabilis
3a aii gocnigHux npenapaTiB W ONTUYHOrO BUMPOMIHIOBAHHS
Ha CyCneHsinHy KyrnbTypy NONipe3sncTeHTHNX LWTamis
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Puc. 3. WinbHICTb NNAHKTOHHWX KIIiTUH, WO YyTBOPEHI
GionniBkamu kniHiYHMX WTamie Proteus mirabilis, 3a aii aHTK-
CenTUYHMX NpenapariB i CBITNOAIOQHOrO BUNPOMIHIOBAHHS
YepBOHOrO Ta CMHBOIO CNEKTPIB Ha 6akTepianbHy CyCcrneHsito
(1-kOHTpOnb, 2 — 3aCTOCYBaHHS aHTUCENTUKA XIOPrekCuanHa,
3 — 3acTocyBaHHSA NepeKnCy BOAHIO)

YepBOHOrO CMEeKTPiB Ta aHTUMIKPOOHUX MpenapaTiB Ha
CyCMeH3inHi KynbTypu idonatis Proteus mirabilis BcTa-
HOBIIEHO, WO NiJ BMMBOM CBIT/IOAIOAHOIO BUNPOMIHIO-
BaHHHA CWHbLOrO CMNEKTPY 3HAYHO MOCUIIOETBLCA YYTNM-
BiCTb i30MATIB OO XNOprekcuavHy, Wwo 3anobirae yTBo-
PEHHIO LWiNbHMX OionniBok idonatamu: 34aTHICTb OO
dopmyBaHHs GionniBok 3HMKyeTbCA y 10,4 pa3u nopis-
HSIHO 3 KOHTPOSbHUMMW 3HAYEHHSAMM Ge3 BNMBY ONTUY-
Horo BunNpoMiHeHHst (0,238+0,06 og.ow. Ta 2,481+
+0,09 oa.ouwl.), a Npu KOMMMEKCHOMY 3aCTOCyBaHHi i3
AHTUCENTUYHMM NMPENapaToM NEPEKNCY BOOHIO — MpUr-
HiYeHHs chopmyBaHHs GionniBok — y 9,2 pasu (pmc. 2).
Mpn BM3HayeHi 3gaTHoOCTi JoboBux bGionniBok
Proteus mirabilis, ski yTBopunuca nicnsa gii aHtmucen-
TUYHWX NpenapariB i CBITNOAIOAHOrO BUMPOMIHIOBaHHS
Ha GakTepianbHi KynbTypu i3onATiB, yTBOptOBATU
NNaHKTOHHI KNiTUHW BCTAHOBIEHO, WO Mig BMMMBOM
CBITNOAIOQHOrO BMNPOMIHIOBAHHA YEPBOHOMO CnekTpa
(puc. 3) cnocTepira€eTbCA MNPUrHIYEHHS YTBOPEHHS
NNAHKTOHHUX KITITUH Y KOMIMMEKCi 3 XITOPrekCUanHoM -
y 29,3 pa3u, y KoMmbiHaLji 3 NTepekncom BOAHIO NPUrHi-
YEHHS1 YTBOPEHHSA MNAHKTOHHUX KNITUH CMOCTEPIraeThb-
cs y 64,9 pasu NOpiBHAHO 3 KOHTponem 6e3 onpomi-
HEHHS, LLO MOXHa NOACHUTU cneundiko mMexaHiamy
JiiT y knitTuHax nig BnAvBoM )epMEHTIB, TakMx SK ne-
pokcuaasa v Kkatanasa, Nepekuc BOOHIO po3KnadaeTb-
CS 3 BUAINEHHAM aTOMapHOro KUCHIO, SKUN BUSBNAE
aHTMMIKpO6Hi BnacTueocTi. 3a Aii YepBOHOro CNeKkTpy
CBITNOAIOAHOrO BMNPOMIHIOBAHHS BigOyBaeTbCA aKTu-
BaUisi bepMeHTaTUBHOI aKTMBHOCTI MIKpPOOPraHiamis,
30Kpema nepokcuaasHoi Ta kaTanasHoi, ToxX Bigbysa-
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0,387 i’lsg 0,063 0,262 0,084 0,099
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Puc. 4. LLinbHICTb HOBUX (BTOPMHHMX) BiOMMIBOK KMiHIYHWMX

wrtamie Proteus mirabilis, Lo ccopmoBaHi NNaHKTOHHUMMW

KniTMHamm 3a 4ii aHTMcenTUYHMX Npenaparis i cBiTnogioa-

HOro BUMPOMIiHIOBAHHS CMHBLOTO Ta YEPBOHOIO CMEKTPIB Ha
CYCMNEHSINHY KynbTypy

€TbCHA aKTUBHE BUAIMEHHA KUCHIO 3 nojanbLliym 3aro-
BiraHHAM YTBOPEHHS HOBMX MIKPOBHMX KNiTWH.

OuiHlooun pesynbTaTtu, ski 6ynm oTpumadi nicns
BM3HAYEHHA 304aTHOCTI NNAHKTOHHWUX KMiTUH Proteus
mirabilis popmyBaT HoBI GionniBKkK 3a BNAMBY CBITNO-
0iogHOro  BMNPOMIHIOBAHHSA CMHBOTO Ta 4€pBOHOrO
CMeKTpiB i NPOTUMIKPOOHMX Npenapartis 6yno BCTaHOB-
NEHO NPUrHIYEHHA 34aTHOCTI 40 POPMYBaHHS HOBMX
6ionniBOK NIT@HKTOHHUMMW KITITUHAMM KITiHIYHUX LUTaMiB
Proteus mirabilis: y 21,4 pa3u npu 3acTocyBaHHi 4ep-
BOHOrO CBITNO4IOQHOrO BUMPOMIHIOBAHHA W XIOprek-
cnanHy: 0,169+0,08 op.ow. Ta 3,615+0,05 og.ow.; y
43 pa3sun — Npu YepBOHOro CBITNOAIOAHOrO BUNPOMIHIO-
BaHHA 1 nepekucy BogHw: 0,084+0,02 op.ow. Ta
3,61540,05 og.ow. 3a Aii cMHBbOro cnekTpy cCBiTNnoai-
OZIHOrO BUMPOMIHIOBaAHHA M XMOprekcuauHy cnocrepi-
raeTbCs NPUrHideHHs opMyBaHHA BTOPUHHUX Bionni-
BOK ¥ 57,4 pa3u, a y KOMMMEKCHOMY 3aCTOCYBaHHi 3
nepekncom BogHw —y 36,5 pasu (puc. 4).

BucHoBKku. Takum 4vMHOM, B pe3ynbTaTi JAHOro
AocnimxkeHHs obrpyHTOBaHO MOXMUBICTb 3aCTOCyBaH-
HS Yy KOMMEKCHIN Tepanii rHiHo-3ananbHWX NpoLecis
ONTMYHOIO BUMPOMIHIOBAHHSI CMHBOIO Ta YepPBOHOTO
CMeKTpiB 3 aHTUCENTUYHUMM Mpenapartamu Ccrpusie
NPUrHiYeHH 3gaTHoCcTi Ao ¢opmyBaHHs GionniBok
isonaramu Proteus mirabilis.

MepcnekTuBM noaanbLUMX AOCAiIAKEHb B AaHO-
My HanpsiMKy € BWBYEHHS BNNMBY MPOTUMIKPOBHMX
npenapaTiB Ta CBIiTSIOAIOQHOMO BUMPOMIHIOBAHHS CU-
HbOro Ta YEepPBOHOrO CrekTpiB Ha [obosi GionniBkK
isondaTis Proteus mirabilis.

References
1. Svizhak VK, Deyneka SYe. Antybiotykorezystentnist: bahatohrannist problemy. Klinichna ta eksperymentalna patolo-

hiya. 2014; XIII (2/48): 222-4. [Ukrainian].

2. Lyeontyeva AV, Voronkova OS, Vinnikov Al. Chutlyvist do antybiotykiv hramnehatyvnykh bakteriy — zbudnykiv usklad-
nen ranovykh poverkhon. Visnyk problem biolohiyi i medytsyny. 2016; 1 (2): 163-7. [Ukrainian].

YKpaiHCbKUM XXypHan meauuuHun, 6ionorii Ta cnopry —

Tom 3, Ne 1 (10) 255



BionoriuHi Haykun

3. Sydashenko OY., Voronkova OS, Syrokvasha EA, Vynnykov AY. Vlyyanye tseftryaksona y tetratsyklyna na formyro-
vanye byoplenky shtammamy Staphylococcus epidermidis. Visnyk Dnipropetrovskoho universytetu. Seriya: Biolohiya.
Medytsyna. 2014; 5 (1): 7-11. [Russian].

4. Chaves ME, Aradjo AR, Piancastelli AC, Pinotti M. Effects of low-power light therapy on wound healing: LASER x
LED. An Bras Dermatol. 2014; 89 (4): 616-23. PMCID: PMC4148276. doi: 10.1590/abd1806-4841.20142519.

5. Garg T, Jain NK, Rath G, Goyal AK. Nanotechnology-Based Photodynamic Therapy: Concepts, Advances, and Per-
spectives. Crit Rev Ther Drug Carrier Syst. 2015; 32 (5): 389-439. PMID: 26559433.

6. Metodicheskie ukazaniya po primeneniyu unifitsirovannykh mikrobiolohicheskikh (bakteriolohicheskikh) metodov issle-
dovaniya v kliniko-diahnosticheskikh laboratoriyakh. Prilozhenie | k Prikazu Ministerstva zdravookhraneniya SSSR Ne
535 ot 22 Apr 1985. 123 s. [Russian].

7. Patent 47944 Ukraine, MPK G09B23/00. Sposib vidtvorennya bioplivok mikroorhanizmiv in vitro / Tsihanenko AYa,
Mishina MM, Kurbanov RA. (UA); zayavnik i vlasnik patentu Kharkivskiy natsionalniy medichniy universitet MOZ
Ukraine (UA). Ne U200910353; zayavl 12.10.2009; opubl 25.02.2010. Byul Ne 4. [Ukrainian].

8. Korobov AM, Korobov VA, Lesnaya TA. Fototerapevticheskie apparaty Korobova serii «Barva». Kharkov: IPP
«Kontrast», 2008. 176 s. [Russian]

9. Lapach SN, Chubenko AV, Babich PN. Statisticheskie metody v mediko-biolohicheskikh issledovaniyakh s ispol-
zovaniem Excel. K: MORION, 2000. 320 s. [Russian].

10. Osipov VP, Lukyanova EM, Antipkin YuH, i dr. Metodika statisticheskoy obrabotki meditsinskoy informatsii v nauch-
nykh issledovaniyakh. K: Planeta lyudey, 2002. 200 s. [Russian].

YOK 579.262:57.085.2:[615.28:615.849].015.21

KOMBUHWPOBAHHOE OENCTBWE ONTUYECKOIO U3NYYEHUA

CUHEIO U KPACHOI'O CMNEKTPOB U AHTUCENTUYECKUX NMPEMNAPATOB

HA CNOCOBHOCTb K ®OPMUPOBAHUIKO BUOIMJIIEHOK U3OJIATAMU

PROTEUS MIRABILIS

Ay6oesuk E. C., MuwuHa M. M., Kopo6oe A. M.

Pestome. MpoBegeHa Mukpobronornyeckas oLeHka BrMsSIHUS CBETOANOAHOMO U3MYYEHUSI CUHEro U KPacHO-
roO CNeKTPOB W aHTUCENTUYECKMX MpenapaToB Ha CyCNeH3MOHHble KyrbTypbl Proteus mirabilis, Bo3Gyautenei
rHOMHO-BOCMANUTENbHBLIX MPOLIECCOB U Ha MX CMOCOBHOCTL K hopMUpoBaHuto GuonneHok. MNokasaHo, YTo KoM-
MNreKCHoe NPUMEHEHMEe ONTUYECKOrO U3NYyYEHUS CUHEro 1 KPacHOro CNeKTPOB C aHTUCENTUYECKMMM NpenapaTa-
MW XITOPrekCMaMHOM U NepPEeKUchbio Bogopoaa, CrnocobCcTByeT NoAaBeHnto cnocobHOCTU (hopMUPOBaHMS NIOT-
HbIX GUOMMEHOK N3onNATaMu.

KnioueBble cnoBa: aHT/CeNTUYeCKUe npenapaThbl, CBETOAUOOHOE MU3IyYEHNE CUHETO U KPACHOTO CNEKTPOB,
6uonneHkn Proteus mirabilis.
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Combined Effect of Optical Radiation of the Blue and Red Spectra

and Antiseptic Drugs on the Ability to Form Biofilm

of Proteus mirabilis Isolates

Dubovik O. S., Mishina M. M., Korobov A. M.

Abstract. The relevance of this topic is related to the need of developing rational antimicrobial therapy, the
use of which will provide an opportunity to prevent the emergence of resistant to antimicrobial drugs of microor-
ganisms. Despite the progress in the development and improvement of existing methods of antimicrobial ther-
apy of purulent inflammatory processes, this problem remains a priority in modern medicine and microbiology. It
happens due to the extremely high growth of antibiotic resistant strains of microorganisms, which is associated
with the ability of bacteria to form a protective biofilm around them.

Thus, the purpose of this study was to check the complex action of antiseptic drugs that are widely used in
practical medicine, and the optical radiation of blue and red spectra on the ability to form biofilm by Proteus mir-
abilis isolates.

Materials and methods. The object of the study was antiseptic drugs (chlorhexidine and hydrogen peroxide)
and Proteus mirabilis, isolated from patients with purulent-inflammatory processes. Enzymatic identification of
microorganisms was carried out using identification kits. The synchronization of periodic culture was carried out
after establishing the kinetics growth of asynchronous culture. Measurement of the optical density of microor-
ganisms’ biofilm was carried out after one-hour incubation by comparing the optical density of the experimental
and control biofilm formed. It helped to determine the degree of biofilm formation. The quantitative expression of
the degree of biofilm formation and the ability to aggregate the planktonic cells is the value of the optical density
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on the Multiskan EX 355 spectrophotometer at 540 nm. The result was determined in conventional units of opti-
cal density of biofilm formation by microorganisms. The exposure to in vitro was carried out by LED sources of
blue (440-480 nm) and red (620—740 nm) radiation of the photon matrix of the Korobov apparatus "Barva-Flex",
which contains an LED matrix with super-fluorescent light-emitting diodes and a power supply. We used the
program Exel and Biostat for the statistical processing of the results.

Results and discussion. The analysis of the results showed that in the application of optical radiation of the
red spectrum, along with the antimicrobial drug chlorhexidine, the suppression of the formation of Proteus mir-
abilis planktonic cells was 3.2 fold compared with the control objects without irradiation and 5 times the antisep-
tic preparation of hydrogen peroxide. In the complex application of the LED radiation of the blue spectrum and
chlorhexidine, suppression of the suspension culture of Proteus mirabilis was detected in 5.9 times, while in the
case of hydrogen peroxide application it was 5.6 times compared with the control objects without irradiation.
Analyzing the results of the ability of the biofilm formation with planktonic cells after the complex action of optical
radiation of blue and red spectra and antimicrobial agents on suspensions of isolates of proteins, Proteus mir-
abilis we found out that under the influence of light emitting diodes of the blue spectrum the sensitivity of the
isolates to chlorhexidine significantly increases, which prevents the formation of dense bioplates by isolates: the
ability to form biofilm is reduced in 10,4 times in comparison with the control values without any influence of opti-
cal radiation and in the complex application with an antiseptic preparation of hydrogen peroxide - inhibition of
the formation of biofilm — 9.2 times.

With the definite ability of day biofilm Proteus mirabilis, which were formed after applying antiseptic drugs
and LED radiation on bacterial cultures of isolates, to form planktonic cells, it was established that under the
influence of LED radiation of the red spectrum there is a suppression of the formation of planktonic cells in the
complex with chlorhexidine — 29.3 times, in combination with hydrogen peroxide. The inhibition of the formation
of planktonic cells was observed to be 64.9 times compared with the control without irradiation, which can be
explained by the specific features of action mechanism: the cells under the influence of enzymes such as per-
oxidase and catalase, hydrogen peroxide decomposes to release atomic oxygen antimicrobial properties. Under
the influence of the red spectrum of light-emitting diode radiation, activation of the enzymatic activity of microor-
ganisms, in particular peroxidase and catalase, was taking place, therefore, an active oxygen release occured,
and subsequent prevention of the formation of new microbial cells.

Evaluating the results obtained after determining the ability of planktonic cells Proteus mirabilis to form new
biofilms under the influence of LED radiation of blue and red spectra and antimicrobial drugs, the inhibition of
the ability to form new biofilms with planktonic cells of clinical Proteus mirabilis strains was established:
21.4 times with the use of red LED and chlorhexidine and 43 times for the action of red LED and hydrogen per-
oxide. Under the influence of the blue spectrum of LED radiation and chlorhexidine, the suppression of the
formation of secondary biofilms was observed — 57.4 times, and in the complex application with hydrogen
peroxide — 36.5 times.

Conclusions. As a result of this study, we substantiated the possibility of application optical radiation of blue
and red spectra with antiseptic agents in the complex therapy of purulent-inflammatory processes. This contrib-
utes to depression of the ability to form biofilms with Proteus mirabilis isolates.

Further research in this area should be dedicated to the study of the effects of antimicrobial drugs and LED
radiation of blue and red spectra on the day-to-day biofilm isolates Proteus mirabilis.

Keywords: antiseptic drugs, light-emitting diode radiation of the blue and red spectra, biofilm Proteus
mirabilis.
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