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Pesome: f0CHiAXEeHO NPOTUMIKPOOHY akTUBHICTb HAHOKOMMO3UTY BUCOKOAMCMEPCHOrO KPEMHE3EMY 3
HaHoyacTuHkamu cpidna (BKHC) wono Pseudomonas aeruginosa YKM B-1 (ATCC 10145) y nnaHKTOHHIli Ta GioniBKOBil
dopmax. BctaHoBneHo, 1o B kKoHueHTpauii 500 i 200 mkr/mn HaHokomno3nt BKHC npurHivye po3BUToK KynbTypu Ta
CNPUYMHSE MOBHY 3arvbenb KNiTUH NPy BHECEHHI A0 BXe cdopmoBaHOi GionniBKOBOI Ta MAaHKTOHHOI dopMu
P. aeruginosa. 3actocyBaHHa HaHokomno3uty BKHC y koHueHTpauii 200 mkr/mn 3a eeKTUBHICTIO BMAUBY LLOAO
KNITUH Y NNAHKTOHHIN dopMi MOCTynaeTbes, a wono 6ionniekoBoi dopmu P. aeruginosa nepeBaxae Ajto aHasorivyHoi
KOHUEHTpauji cpibna HiTpaTy, Npu nepepaxyHKy Ha BMIiCT YACTOro cpibna.
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BcTtyn. bBakTtepianbHi iHbekuil € ofHielo 3 npo-
BiHUX NPWYUH CMeEPTI Ntoaen B yCbOoMy CBITi. Lle
NnoB’I3aHO 3 MOSBOIO HOBUX XBOPOOOTBOPHMUX
areHTiB i PO3BUTKOM MNOJNIPE3NCTEHTHUX LWITAMIB
MikpoopraHiamie (MO). Kpim Toro, y natoreHHux MO
po3Bunuca edektTnBHi cnocodbu npoTuaii Giouna-
HOMY BMNAMBY aHTMOakTepianbHUX npenapaTtiB. Ak
Hacnigok, He3Baxaluun Ha po3pobky BGaraTbox
HOBWX aHTMOIOTUKIB, OyXe He3HayHa ix YyacTuHa
BUABUSIACA ePEKTUBHOIO MPOTU MOJNIPE3NCTEHTHUX
wTamiB 6akTepii. TakMum YMHOM, Mpu pPo3pobui Ta
MOZENIOBAHHI HOBMX MPOTUMIKPOOHMX Mpenaparis,
BKpali BaXNMBMM CTano NojofaHHsa faHux obme-
XEHb.

OcTaHHiM YyacoM HaHo4YacTuHkn (HY) akTuBHO
BMKOPMCTOBYIOTb 9K areHTW AO0CTaBKW JiKapCbKMX
3acob6iB [27], Npu AiarHOCTULI XPOHIYHUX XBOPOO
[10], mna npurHiyeHHsa GakTepianbHUX iHOEKLIN
[23] i B xapuoBilA Ta nerkin NPOMUCAOBOCTI 9K NpPO-
TUMIKPOOHUI areHT [25]. Yepes ix BUpaxeHy aH-
TUMIKPOOHY aKTUBHICTb Ta YHiKalIbHUI MexaHi3M naji
HY meTaniB cTaloTb anbTEpPHATUBOIO 3BUYANHUM
aHTUBioTMKaM, B Npoueci po3pobKN HOBUX MOKOSiHb
NPOTUMIKPOOHMX 3acobiB. 3 yCbOro AianasoHy Ao-
CTYNHUX Ha CbOorogHi HY 3Ha4yHWMII HayKOBUI iHTE-
pec CTaHOBAATbL HaHo4YacTUHKKU cpibna (HYC) ue-
pes3 X WnMpoKe 3aCTOCYBAHHA B MEAMUYHIN npak-
TULUi 9K TepaneBTUYHOro 3acoby ang 6opoTbbu 3
nonipe3ucTteHTHicTio MO go aHTubioTukis [7, 19, 21].

MexaHi3m, 3a AONOMOro fkoro cpibno nposs-
Nie CBOIO BioNOriyHy akTUBHICTb, 9K i paHiwe 3a-
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nMwaeTbca ManosmByeHum. HYC BonoailoTe aHa-
JIOriYHMM iOHaM cpibna aHTMbakTepianbHUM Mexa-
HiaMoMm gaii [13]. 3aranbHOBM3HaAHUM € TOW GakT,
wo HYC BnauBawTb Ha CTiHKY MiKPOOHOI KNITUHHOI
i MPOSABNAIOTbL TOKCUYHY Ait0, NOPYLUYIOYN NPO-
HUKHICTb KNITUHHOI MembpaHu. HYC MOXyTb Takox
MPOHUKATN B KNITUHY i BNANBATU HA KNITUHHE AU-
XaHHY 4Yepe3 iHaKTMBaLil0 OCHOBHUX (EPMEHTIB,
YTBOPIOIOYN KOMMAEKCU 3 KaTaniTUiHUM cynboria-
PUABHUMK Ta TiONbHUMMK rpynamu umcTeiny [9], a
TaKOX 3a paxyHOK YTBOPEHHHA Takmx TOKCUYHUX
pagvkanie, 9K Cynepokcupn, nepekuc BOOHIO i
rigpokcuneHi ioHn [13].

JonatkoBo [0 ix nNpsamoi 6akTepuunaHOi akTUB-
HOCTi, HY Takox 3paTHi nopywyBatu GOPMYyBaHHSA
Gionnieok MO [12]. BionniBkn yTBOPIOOTLCSH BHAC-
nigok apresii 6akTepiin 40 NOBepxHi TBepaux Tin i
€ pes3ynbTaTtoM arnomepaduii 6akTepianbHUX KNiTUH.
BionniBku nigBuytoTh cTikicte MO oo Tepanii, a
TakKOX JonomaratTb YHUKHYTU iMYHHOI BignoBifi
OpraHiamMy NOANHN | CTUMYNIOIOTb PO3BUTOK XPOHi-
YHuX iHdekuin. H4C npoaBasaioTe FEHOTOKCUYHY i
LMTOTOKCUYHY Ail0 B NIOACLKUX KynbTypax TKaHWH,
BUKSIMKaOUM nowkoaxeHHs OHK, xpomocomHi abe-
pauii i 3arndenb KNiTUH, 9KLLIO BOHW 3aCTOCOBYIOTb-
CA Yy He3axuLWeHOMY BUTNgaAi Yy KOHUEHTpaLuiax
BULLE NeBHOro pisHa [20].

Ha cborogHi po3pobneHi YNCNEeHHI MeToAM CUH-
Teay HYC [17, 18, 26]. Cepen cnocobiB CUHTESY,
HanyacTile BUKOPUCTOBYIOTb CNOCI6 XiMiYHOTO
BiHOBNIEHHA PO34MHY coni cpibna HiTpaTty i3 3ac-
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TOCYBAHHAM TakuMX BiAHOBMIOKOYMX areHTiB, 9K Ha-
Tpito gomeuuncynbdart, uuTpart, ackopbat, noniedip
3 HagposranyxeHow cTpykTypoto, N, N-gumetun-
dopmamig i HaTpito 6op rigpua [14, 16]. BinbwicTb
JaHUX BiIOHOBHWKIB € €KOJIOTIYHO TOKCUYHUMU abo
6ionoriyHo HebesneyHnmn. HoBOW TeHOeHUie 0o
cuHTedy HY e GionoriyHuin cuHtes HYC i3 Bukopu-
CTaHHAM MONIMEPHNX MaTpuub, SKi HE TOKCUYHI i
MOXYTb OYyTW Nerko cuHTe3oBaHi B OyOb-aKil
nikapcbKin Gopmi, HeoOXigHilh ana NeeBHoOro cno-
coby 3acTocyBaHHsa. 1o nofibHMx MaTpuub MOXHa
BiAHECTW Taki pisHi Giononimepwn, gk Kpoxmans [24],
xitosaH [21], umknopekcTpuH [11] i BakTepianbHi
B6iomacwu [8], aki filoTb 9k ctabinizaTop, Tak i BigHOB-
nioBanbHUA areHT. 3acTtocyBaHHsa BGiononimepis
npu BUPOOHULTBI HAHOYACTMHOK Mae Kifibka ne-
peBar MOpPiBHAHO 3i 3BUYAWHUMU CUHTETUYHUMMU
peareHTamu. BncokomMonekynsapHi naHulorn takux
6iononimepiB BEANKUM YUCNOM TiAPOKCUSIbHUX
rpyn, i TOMy Taki CTPYKTYpPY MOXYTb YTBOPIOBATU KOM-
naekcu 3 ioHaMmu MeTany — ue O03BONSE KOHTPO-
noBaTn Po3mip, dopmy i aucnepcHicte HY — wo i
poOUThL X MEHLI TOKCUYHMMU A0 KNiTUH ccaBuiB [21].

Ha kadenpi dapmakonorii Ta kniHivHOT dapma-
konorii HMY imeHi O. O. boromonbus akTUBHO MNPO-
BOASATBLCS AOCHNIAXEHHS i3 BUBYEHHS dapMakono-
rMYHUX Ta TOKCUKOMOTNiYHUX BNACTUBOCTEN HaHO4Ya-
CTUHOK MeTanis (3onoTta, cpibna, miai, 3anisa,
MarHito Ta iH.) Ta HemMmeTaniB (BMCOKOAMCMNEPCHUN
KpemHesem) [5].

Y paHOMY [0CHiAXEHHI BUCOKOOUCMEPCHUN
KpeMHe3eM BUKOPUCTaHO OJi CUHTE3y CTabinbHUX
HYC. [aHa cybcTaHuis BOMOAiE YHiKanbHUM KOMIM-
nekcoM @i3nko-xiMiyHUX i Meanko-6ionoriyHnx
BNAacTUBOCTEN (BUCOKa copbuiiHa €MHICTb A0
BiNnkiB, TOKCUHIB, BiACYTHICTb anepreHHol i wkignm-
BOI AiT Ha KNiTUHW, akTMBauia penapaTtuBHUX MNPO-
LeCiB B paHi, noninweHHs @yHKLii napeHximaTos-
HUX opradis i T. n.) [1, 6]. HoBuin BUCOKOEdEKTNB-
HUN HAHOKOMMNO3UT BUCOKOANCMEPCHOTO
KpeMHe3emMy 3 HaHovYacTuHkamu cpibna (BKHC)
po3pobneHo B pe3ynbTaTi CRiNbHUX OOCHIAXEHb
Kadpenpun ¢papmakonorii Ta KNiHiYHOT dapmakonorii
HMY imeHi O. O. bBoromonbusa Ta IHCTUTYTY XiMmil no-
BepxHi iMm. O. O. Yyiiko HAH Ykpainn. CTBOPEHHS
KOMMNO3UTY NONArae B TOMY, LLO HAHOYACTUHKN
cpibna (HYC) Ta HaHOAMCNEPCHOro KpemMHe3emy
NoeAHYBanu LWJIAXOM MEXaHOCOPOUiMHOro NoKpuT-
TA NOBEPXHi HAHOPO3MIPHOIro KPEMHE3EMY MOHO-
wapom AgNQ, y rasoBomy OMCNepcinHoOMy cepe-
OOBULi | HACTYMHMM TEPMOJI30OM COJi, B pPe3yb-
TaTi 4Oro Ha MNOBEPXHi HAHOAUCMEPCHOrO
KpemHesemy yTeopiotoTeca HYC posmipom Big 12
0o 18 HM [2]. KoHueHTpaujia HYC B 7,9 % B 06’eMi
eHTepocopObeHTy A03BOIMNA PIBHOMIPHO PO3NoO-
ninntn HYC y Burnani MoHowwapy Ha MOBEPXHi BU-
COKOAMCMNEPCHOro KpemHesemy [4].

MeTol0 po6oTu B6yno BM3HAYEHHS MPOTUMIK-
po6GHOI akTUBHICTb HaHokomMno3uTy BKHC wono
MNAAHKTOHHOT Ta 6ionniBkoBOT dopmu
Pseudomonas aeruginosa YKM B-1 (ATCC 10145),
WO MOAENoTb NepebyBaHHA KynbTypu KAITUH Yy
pPi3HMX dazax y pi3HUX Bigdinax WAYHKOBO-KULI-
KOBOro TpakTy.

Metoam pocnipxeHHs. JocnigxeHHa € ¢dpar-
MEHTOM HayKOBO-AOCRiAHOI poboTu kadenpu dap-
Makonorii Ta kniHiYyHoi ¢papmakonorii HMY imeHi
0. O. boromonbua «JlocnigxeHHs gapmMakonoriy-
HUX, PiBNKO-XIMIYHUX, NMPOTUMIKPOOHMX BNACTUBO-
CTel HaHo4YaCTUHOK cpibna, miai, 3anisa Ta BYyrne-
uto» (Ne pepxpeectpauii 0111U006268).

BukopuctaHi utamu mikpoopraHiamis. JocnioxeH-
HA ePEKTMBHICTb BMANBY Ha KNITUHU Y MAAHKTOHHIN
dopmi Ta y cknaai 6ionnisku HaHokoMNo3uTy BKHC,
npenapaty «Cunikc» Ta cpibna HiTpaTy nposoau-
nn Ha mMmogeni TunosBoro wrtamy Pseudomonas
aeruginosa YKM B-1 (ATCC 10145), oTpumaHoro i3
YkpaiHcbKol kosekuii mikpoopraHiamie (YKM, lHcTn-
TyT Mikpobionorii i Bipyconorii imeHi [. K. 3a6onot-
Horo HAH Ykpainu).

BukopuctaHi noxunsHi cepegosuiya. OTpUMaHHSA
[06OBUX KYNbTYp MIKPOOPraHiamMiB, NMpUroTyBaHHS
BUXiOHUX | poBOYMX CYCMNeH3iii MikpoopraHiamis Ta
npenapariB, AOCHIAXEHHS aBuLla GionniBKOyTBO-
PEHHS MPOBOAUIN Y M’SICO-NENTOHHOMY OYnbiiOHiI
(MMMB). MpurotyBaHHA CEPINHUX AECATUKPATHUX
po3BeleHb 3MUBIB Ta OakTepianbHUX CYCMeH3il
0N BM3HAYEHHS Yy X cknafji KiabKOCTi MiKpOoOp-
raHiamiB y MNaHKTOHHIN Ta GionniBkoBii ¢opmi ro-
TyBanu i3 BukopuctaHHam 0,85 % posunHy NaCl
(®PP). Bucis oTpumMmaHux po3BefeHb OOCHIAHUX i
KOHTPONIbHUX CYCMEH3i MpoBOAMIN HA M’ACO-ner-
TOHHOMY arapi (MIA) B wawkax [leTpi.

BuByeHHs1 NpOoTUMIKPOBHUX BJ1aCTUBOCTEN [0C-
JAXYBaHUX PeYoBUH. LOCnioXeHHs auHamikm 6io-
nnisBkoytBopeHHsa P. aeruginosa YKM B-1 Ta ouiH-
Ky BMAWBY AOCHIAXYBAHUX PEYOBUH HA KIITUHU Y
NNaHKTOHHI Ta GionniBkoBili popmax NPoBOAU-
N y cTauioHapHii cuctemi Ha ckni [3]. 3 uieto me-
Tolo B Otokcu BHocunu 1,8 mn cepeposuwa LB,
nokpisenbHe ckenbue Ta 0,2 mn 10-kpaTHOro po3-
BeLlEHHS A0OO0BOT KYyNbTypyU MiKPOOPraHi3amis, [0-
ueHTpauii B 1x107 KYO/mn. B 6tokcu i3 gocnigHu-
Mn 3paskamu gopatloTb no 100 mkn cycneHsii
HaHokomno3nTy BKHC i npenapaty «Cunikc», a B
KOHTPOJIbHI — aHanoriyHnii 06’em cpibna HiTpaTy
Ta MMNB.

K NO3UTUBHUI KOHTPOJIb 3acTOCOBYBaNn cpibna
HITpaT, a 9K HeraTuBHi KOHTponi — «Cunikc» Ta
MMB. HaHokomnoant BKHC Ta HiTpat cpibna BHO-
cunm B KoHueHTpauiax 500 i 200 mkr/mn (y nepe-
paxyHKy Ha BMICT 4McTOro cpi6no), «Cunikc» —
BiANOBIAHO A0 BUKOPUCTAHUX KOHLEHTPALLi HaHO-
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KOMno3uTy cpibna, a MMNBb — BiANOBIAHO A0 BHE-
ceHux o006’emiB nonepepHix npenapaTiB (Mo
100 mkn).

JocnigxyBaHi 3pa3ku BHOCUIMN MPEBEHTUBHO,
nepen AonaBaHHaAM 6GakTepianbHOI cycneHaii, 3
METOIO OLiHKM X 30aTHOCTI A0 nonepenxeHHs 6io-
MAiBKOYTBOPEHHSA. TaKOX ANS BU3HAYEHHS aKTUB-
HOCTiI WOAO KNITUH y cknani cpopmMoBaHoi Bionnis-
KW Ta Yy MAAHKTOHHIM GOopMi, JOCNiOXYBaHi peyo-
BWUHM BHOCUNM Ha OAHY A00Y KyNbTMBYBaHHS.

EdexkTuBHICTb BMAMBY OLUIHIOBANIM 3@ KiJIbKICTIO
XUTTE3LATHUX MIKPOOPraHi3miB y MAAHKTOHHIN Ta
GionniBkoBin popmax npotarom 3 nib6 cnocrtepe-
XEHHA. 3 Lie0 MeTolo KOXHY A00y npoTarom nepi-
ony crnocTtepexeHHs i3 OlokciB Binbupanu bakTte-
pianbHy CcycneH3ito, rotyBanu ii ecaTukpaTHi
cepiiHi posBeneHHa y OP, aki HaHocunu Ha MIIA.
Brn3HayeHnin onucaHnum BuULLLe METOLOM TUTP BKa-
3yBaB Ha KiNbKICTb XUTTE3NATHUX MIKPOOPraHi3miB
Yy NNaHKTOHHIN ¢popmi B BakTepianbHin cycneHsii.
Ckenbug, ki cnyryBanvM OCHOBOW Ans GpOpmMyBaH-
HA GionniBkuK, BigGUpPanu ogHo4acHo i3 BiAOOPOM
CYCMNEH3in 3 aHaNorivyHo0 NepioanyHicTio. BigibpaHi
cKenbus BigMuUBaANW BiA KNITUH Yy NAAHKTOHHIN
dopmi, nicna yoro Bigginanu Big ix noBepxHi Gio-
NNiBKOBUI MATPUKC i3 KNITUHAMWU MIKPOOPraHiamis
MeToaom «3muBy» [3]. B oTpumaHiin cycneHsii Bus-
Havyanu TUTP, 9KUA BKA3yBaB Ha KiNIbKICTb XUTTE-
30aTHUX MIKpPOOpPraHiamiB y cknagi y 6ionniBkoBil
dopmi.

JocnigxXeHHa npoBOAMAN Y TPbOX MOBTOPEHHSAX.
[JonatkoBo NpoOBOAUAN KOHTPOJb MOXUBHUX Cepe-
LOBULL, Ta PO34YMHHUKA 32 JONOMOrOK 3arajbHO-
MPUNHATUX METOAUK.

PesynbTatn i 06roBopeHHs. [lpoBeaeHUMHN
LOCNIAXEHHAMM BCTAHOBJ/IEHO, LLO NMPEBEHTUBHE
BHECEeHHs HaHokomno3uty BKHC B koHueHTpauii
500 mkr/mn npuBOoAUTbL A0 OOHAKOBO €(dEKTUBHO-
ro BMAMBY SK Ha KNITUHU Y MNAHKTOHHIN, TakK iy
GionniBkoBii dopmi (puc. 1). Mpu UbOMY KiNbKiCTb
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KNITUH Y NAAHKTOHHIA dopmi Ha 1 i 2 noby cnocTe-
pexeHHa Oyna HUXYOo Ha 7 nopsakie, a y 6Gionni-
BKOBIW popmi — Ha 3,5 nmopsanka NOPiBHAHO 3
BiAMOBIAHNMM MOKA3HMKAMM HEraTMBHOIO KOHTPO-
no. EdekTuBHicTb HaHokomno3uty BKHC € npak-
TUYHO EKBIiBANIEHTHOIO Ail NO3UTUBHOIO KOHTPOJIO,
y SIKOCTi fIkoro 6yno BUKOPUCTAHO cpibna HiTpar.
3acToCyBaHHA AaHUX PEYOBUH B OLHAKOBUX KOH-
LeHTpauiax, npu nepepaxyHky Ha BMICT YUCTOro
cpibna, NpuUBOAUNO A0 3HUXEHHS KiNbKOCTI KNiTUH
B OGiONNiBKOBI Ta MNAHKTOHHIN GopmMax A0 HYMbO-
BMX MOKa3HWKIB i HEMOX/NBOCTI BiOHOBJIEHHA MO-
nynauil NPOTAroM ycbOro nepiofy CrnoCTEpPEeXeHHS.
Mo3nTuBHOW 0COBAMBICTIO HaHOKOMMNO3UTY BKHC
€ 30aTHICTb [0 nonepemXeHHs BionniBKOYTBOPEH-
HS, OCKiNlbkM HaBiTb Ha 3 OOy cnocTepexeHHs
XOAHNX CHOPMOBAHUX YTBOPEHb HA MOBEPXHI
CKEenbuUs He BUABNSANN.

Lia HaHokomno3uty BKHC B koHueHTpauii
500 mkr/mn  wopmo cdopmoBaHoi 6BGionniBku
P. aeruginosa Takox xapakTepu3dyBanaCb BUCOKOIO
edekTuBHICTIO (puc. 2). BigMiveHO BUpaxeHuin
BNAMB HaHOKOMNO3uTy BKHC Ha kniTMHW y nnaHk-
TOHHIN GOPMI, KiNbKICTb AKMX 3HUXyBanacb Bif
2x10* KYO/mn Ha 2 poby po 2x103 KYO/mMn — Ha
3 noby cnoctepexeHHsl. Mpu LbOMY XUTTE3AATHUX
KNiTUH y GionniBkoBii dopmi, a Takox GopmMyBaH-
HA OpraHi3oBaHUX CTPYKTyp OionniBku HaBiTb Ha
3 noby BUSABNEHO He Byno.

NpeBeHTUBHE 3aCTOCYBaHHA HAHOKOMMO3UTY
BKHC y miHiManbHili 6akTepioCTaTUYHIlA KOHLLEHT-
pauii 200 MKkr/mn npuBOAUTb A0 3HUXEHHS
KiNnbKOCTI KNiTUH P. aeruginosa B MJAHKTOHHIN
dopmi Ha 5,5, a y bionniekoeiii dopmi — Ha 3,5
nopsaku (puc. 3). BigmiyeHo, wo cpibna HiTpar
NOPiIBHAHO i3 gieo HaHokomno3uTy BKHC wopo
NaaHKTOHHOT dopmu P. aeruginosa € 6inbw edek-
TUBHUM, OCKIIbKM 3HUXYE KiNbKiCTb KMAITUH OO HY-
NbOBUX MOKa3HWUKIB. HAaTOMiICTb HAHOKOMMO3UT
BKHC xapakTepu3dyeTbCsa BULLOIO €DEKTUBHICTIO
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Puc. 1. Bnnue Ha KinbkicTb Mmikpoopraniamis (N) Pseudomonas aeruginosa YKM B-1 y nnaHKTOHHIN (A) i
6ionniekogiin (B) dopmi HaHokomnoauTy BKHC i cpibna HitpaTy y KoHueHTpauii 500 mkr/mn (y nepepaxyHky Ha
BMICT 4ncToro cpibna), a takox «Cunikcy» 1a MIMNB npy NnpeBeHTUBHOMY BHECEHHI 3pa3KiB.
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Puc. 3. Brnnus Ha KinbkicTb MikpoopraHriamis (N) Pseudomonas aeruginosa YKM B-1 y nnaHkToHHiN (A) i
Gionniskogiii (B) dopmi HaHokomno3nTy BKHC i cpibna HiTpaTy y koHueHTpauii 200 Mkr/mn (y nepepaxyHky Ha
BMICT 4yncToro cpibna), a Takox «Cunikcy» Ta MINb npu NnpeBeHTUBHOMY BHECEHHI 3pa3KiB.

Woao nceBaomMoHapn y GionniBkoBin dopmi, nicns
06pPOBKN AKUMU KiNbKiCTb MIKPOOPraHi3miB BUSIBU-
nacb y 20 pasiB HUXYOIO, HiX BHACNIOOK BMAUBY
cpibna HiTpaTy. AHanoriyHy 3aKOHOMIPHICTb BigMiye-
HO i WOAO0 BiACOTKA MOKPUTTS ckesbls 6ionniBKoo.

['pyna ByYeHux nig kepisHuuTeoM M. Radzig nocni-
IpKyBana npoTuMIKpoOHy akTuBHiCTb HYC woao rpam-
HeraTMBHUX GakTepii B NNAHKTOHHIA Ta BGionniBKOBIN
dopmi. HYC manu po3mip 8,3 HM y giameTpi i 6ynu
cTabinisoBaHi rigponisoBaHMMM NenTuaamm KaseiHy.
CuHTtesoBaHi HUMM HYC 3Ha4HOW Mipoto iHribyBanu
yTBOpPEeHHs1 BionniBok Escherichia coli AB1157 (KOH-
ueHTpauia HYC 4-5 mkr / mn), Pseudomonas
aeruginosa PAO1 (koHueHTtpauiga H4C 10 mkr / mn) i
Serratia proteamaculans 94 (koHueHTpauis H4C 10-
20 mkr / mn). XKutrespaTtHicTb cdopmoBaHoi Gionnis-
kn Escherichia coli AB1157 3Ha4yHO 3HM3mnacb npu gji
Ha Hei HYC B koHueHTpauisx suwe 100-150 mkr / mn.
Pasom 3 Tum pocnigxyeaHi HH4C nposiBnsnm reHoTok-
CWYHi BNACTUBOCTI i BUKIMKANN 3HAYHi MOPYLUEHHS
OHK pocnipxysaHux wramis MO [22].

lHwa rpyna aBTOpiB AocniaXxysana BMaMB Ha-

HOYaCTUHOK cpibna (po3mipom B gianasoHi Big 7
no 70 HM) cTtabinisoBaHuUx UMTPATOM ackopOiHOBOT
KMCNOTK, a Takox cTabinisoBaHMx ranoBOl KUCNO-
TOto. Pe3ynbTatm nokasanu, WO YUM MeLwun aia-
MeTp HYC, TUM BULLI NPOTMMIKPOOHI BNIACTUBOCTI
BOHW NpOSABAAOTbL Wono 6ionniBkoBoi Gpopmu
Pseudomonas aeruginosa, npy 4oOMy CAOCTEPIraeTb-
CH 3HULLEHHA KONOHIN maixe Ha 90 %. JomaTtko-
BO BCTAHOBJIEHO, WO B Aiana30Hi KOHUEeHTpauin
80-200 MKr / Mn HE BUSIBNEHO 3aJIEXHOCTI CUn
NPOTUMIKPOBHOT akTMBHOCTI HYC Bifg X KOHLEHT-
pauii [15].

KonekTne aBTOpiB nig kepiBHMULTBOM J. Prajna
[OCNiaXyBaB NMPOTUMIKPOOHI BNacTUBOCTI HAHO-
KOMMNO3UTY XiTo3aHy 3 iHkopnopoBaHuMmn HYC (XHYC).
Mpwn nNpoBeneHHi AocniaXeHb i3 BMBYEHHS 3anobi-
raHHs 6ionniBKOYTBOPEHHS BCTaHOBMEHO, Wwo XHYC
npu nonepenHbLOMYy MOro BHECEHHI He 3anobirae
6ionniBkOyTBOpPEHHIO, a BHeceHHa XHYC B no03i
2wmMr/kr po Bxe cdopmoBaHOi GionniBku
Pseudomonas aeruginosa npu3BoaMTb OO MPUrHIYEH-
Ha Oinbwe 65 % Big cdopmoBaHoi Gionniekm [21].
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BucHoBku. 1. HaHokomno3ut BKHC B KOHLEH-
Tpauii 500 i 200 Mkr/mn oaHakoBO edEKTUBHO
BNJMBAE K Ha OiONNiBKOBY, TakK i Ha MAAHKTOHHY
dopmy P. aeruginosa, 3HUXYIOUYM KifIbKICTb KNITUH
Ha 3-7 NOpPSAAKIB 3aNeXHO Big nepiogy BHECEHHS.

2. lMpn NpPeBEHTUBHOMY 3aCTOCYBAHHi HAHOKOM-
no3nt BKHC 3anobirae 6ionniBKOYyTBOPEHHIO Yy
P. aeruginosa, a 3a yMOBM BHECEHHH 0O CHOPMO-
BaHOi GionniBkM Npm3BoAUTb A0 ii Aerpapauii 6e3
BiAHOBJIEHHA BUXiIOAHUX OPraHi3oBaHUX CTPYKTYP
NPOTAroM HacTynHux 3 Ai6 cnocTepexeHHs.
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BJIMSHUE HAHOKOMMNO3UTA BbICOKOAUCNEPCHOIO KPEMHE3SEMA C HAHOYACTULIAMM
CEPEBPA HA BUOTJIEHOYHYIO U MJIAHKTOHHYIO ®OPMbl PSEUDOMONAS AERUGINOSA YKM B-1

A. C. CasueHko', A. B. Banko?, A. 1. Banko?, J1. B. AspeeBa?, J1. B. flpowieHko?,
U. C. Yekman', E. ®. BopoHuH?®

" HaumoHaibHbIv MeanLMHCKUE YHUBepCUTeT uMeHn A. A. boromorbua
2 UIHCTUTYT Mkpobuonorim v Bupyconorim umenu [. K. 3abonotHoro HAH YkpauHbi

3 IHCTUTYT XM noBEPXHOCTY uMeHu A. A. Yyriko HAH YkpawHel

Pe3ilome: n3yyeHa npoTMBOMMKPOOHAS aKTUBHOCTb HAHOKOMMO3MTA BbICOKOAUCTIEPCHOrO KPEMHE3EMA C HAHOYACTULLAMI
cepebpa (BKHC) no otHoweHuto k Pseudomonas aeruginosa YKM B-1 (ATCC 10145) B nnaHKTOHHOW 1 GUOMNIIEHOYHOM
dopmax. YcTaHOBNEHO, YTO B KOHLEeHTpauum 500 n 200 mkr / mn HaHokomno3ut BKHC nopaensieT passuTune KynbTypsl
KNETOK W BbI3bIBAET TOTA/IbHYIO M’MOENb KNETOK NPY BHECEHUN B yXXe cOpMUpOBaBLLYyoCcs bruonneHky ns P. Aeruginosa,
nmbo B NNaHKTOHHYO dopmy P. aeruginosa. MNMpumeHeHne HaHokomno3uta BKHC B koHueHTpaumn 200 mkr / mn no
3 HEKTUBHOCTM BO3AENCTBUS B OTHOLLEHUN KNIETOK B MIAHKTOHHOW DOPME YCTYMNaeT, a Mo OTHOLLEHWIO K OMOMNIEHOYHO
dopme P. Aeruginosa — npeobnagaet Haa AeliCTBMEM aHaNOrMUYHOM KOHLEHTpaumm cepebpa HuTparta, npu nepecyeTte
Ha copepXaHune YncToro cepebpa.

KnioyeBble cnoea: HaHoyacTuLbl cepebpa, BbICOKOAUCMNEPCHbIN KPEMHE3EM, HAHOKOMMO3UT, NPOTUBOMUKPOOHLIE
CcBOWCTBa, BuonneHka, nnaHkToHHas ¢popma, Pseudomonas aeruginosa.

EFFECT OF NANOCOMPOSITE HIGHLY DISPERSED SILICA WITH SILVER NANOPARTICLES ON
BIOFILM AND PLANKTON FORMS OF PSEUDOMONAS AERUGINOSA UKM B-1

D. S. Savchenko', O. B. Balko?, O. I. Balko?, L. V. Avdieyeva?, L. V. Yaroshenko?,
I. S. Chekman', Ya. P. Voronin®

" National Medical University by O. O. Bohomolets
2 Institute of Microbiology and Virology, by D. K. Zabolotnyi of NAS of Ukraine, Kyiv

3 Institute of Surface Chemistry, by O. O. Chuiko of NAS of Ukraine, Kyiv

Summary: antimicrobial activity of nanocomposite highly dispersed silica with silver nanoparticles (HDSSN) against
Pseudomonas aeruginosa UKM B-1 (ATCC 10145) in planktonic and biofilm forms were investigated. In concentration of
500 and 200 mg / ml nanocomposite HDSSN inhibits the development of culture and causes complete cell death when
it is added to the already formed biofilm or plankton forms of P. aeruginosa. Nanocomposite HDSSN in concentration of
200 mg / ml has lower influence on cells in planktonic form, and higher influence on biofilm form of P. aeruginosa
comparing to the silver nitrate, in terms of the content of pure silver.

Key words: silver nanoparticles, silica, nanocomposite, antimicrobial properties, biofilm, planktonic form, Pseudomonas
aeruginosa.
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