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HocaimxeHo aHTUMiKPOOHI BJIACTUBOCTI KOMILJIEKCHUX MaTepiajiB, 110 MiCTATD yJIbTPAAMCIIEPCHI Yac-
THUHKU cpibJia, chopmMoBaHi 6e3mocepeiHbO B KJIITUHHUX cTiHKax KyabTyp Candida albicans, Escherichia
coli, Pseudomonas fluorescens, Bacillus cereus. KoMmmiekcHuiI MaTepiaJ Ha OCHOBI IIceBAOMOHA BUABUB-
csA aKTUBHIIIIUM CTOCOBHO I'PAMIIO3UTUBHUX 0aKTepill, Ha OCHOBI APiMKAMKOTONIOHUX TPUOiB — IOJO0 KUIII-
KoBol nmamuuku. Iliciasa o0pobiieHHA KIITHH-MaTPUILh V TiIePTOHIYHOMY PO3UYMHI 400 IIIIAX0OM KHCJIOTHOT'O
rigposisy aHTUMIKPOOHI BJIACTHBOCTI KOMILIEKCHHX Marepianis spocranu Ha 20—40% . IIpobu wKiiTuu
3 IHKOPIIOPOBAHUM CPibJIOM y cyMillli 3 aHTHOIOTUKAMM ITiCUII0BAIN AHTUMiKPOOHI BJIaCTUBOCTI XJIOpaM-
deHikomy, TeTpaluKJIiHYy, aMOKCUKJIaBy BimHocHO E. faecalis, a Takox aHTHOIOTHKIB IeHIiIMIiHOBOTO
pany (medrpuaxcony, medoTakCuMy, aMOKCUIIAJIIHY, aMOKCHUKJIABY) CTOCOBHO E. coli B pimkodasHoOMy
cepemoBuitii. Omep:kaHi JaHi MOMKYTH CHYTyBaTH OCHOBOIO [JIsT CTBOPEHHS HOBUX aHTHOAKTepiadbHUX
i pyHrinmuaHMX MaTepiajiB Ha OCHOBI KJIITHH, iMIPEerHOBAHUX YJIbTPAANCIEPCHIMY PEUOBUHAMMU.

Knrmouwosi cnosa: KOMIJIEKCHI MaTepianm, yJAbTpaJuCIEPCHI YaCTHHKH cpibja, amTumbakTepiaiabHI

BJIACTHUBOCTI.

HanoctpyxkTypoBani mpemnapatu cpibaa Ta
ixui amTuOaKTepiaJabHi BJIACTUBOCTI ITOCTiHiHO
mepebyBaOTh y MOJi 30PY AOCTiIAHUKIB, ITPO 10
CBiTuMTH BesMKa KijJbKicTh myOJrikariit ympo-
nmoBx ocranHix 10—15 poxkis. ITorpeda B HOBUX
npernapaTrax Ha ocHOBi HaHOUYacTuHOK (HY) cpi-
6Ji1a 3HAYHOIO MipOI0 MOTUBYETHCSA MOSBOIO Jie-
JaJi 6iabInoi KiJIbKOCTi pe3rCTeHTHUX A0 aHTU-
0ioTHKIiB IITaMiB O0aKTepiii, a TAKOMK IITUPOKUM
3aCTOCYBAaHHSAM HAHOCTPYKTYPOBAHOTO CPpi-
0Jia y mpoIleci BUTOTOBJIEHHA CIOKUBUNX IIPO-
OIVKTiB, IO/ OUHUINEHHS BOAU, IOBITPA TOIIO
[1]. Bimomo Gararo ximiunux i pismunmx MeTO-
niB omepsxkanasa HY cpibsa y BogHUX i opraHiu-
HUX PO3UMHAX, OJHAK ITOCTifHO 3 SABJISIOTHCS
HOBi. BuKopucTanHs Mux maTepiajiB raibmy-
€ThCs Uepes3 TPYAHOII, 1110 BUHUKAIOTh i uac
KOHTPOJIIO PO3Mipy ¥ 3axXUCTy YaCTHUHOK Bif
arperanii. Ha#Bimomimmmm HaHOMAaTepiasa-
Mu cpibaa € crabinmizoBaHi HaHOAMCIIEPTOBaHL
cosi cpibsia, KoMOo3uTu cpibao—meHIpPUMED,
3BOPOTHI Milesn, KOMIO3UTH 3 MOJiMepaMu Ta
OKCHUJaMU MeTaJIiB, iMIpersoBaHi cpibom 1eo-
Jitu #1 aktTuBoBaHe Byriyiaa [1-3]. Omepsxkani
mumu Metogamu HY cpibia 3anuinaiooTbea Oo-
cuThb goporumu. IIpoTe HAHOCTPYKTYPOBaHi Ma-
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Tepiaysu cpibJia mo36aBiieHi OCHOBHOI'O HEIOJIi-
Ky BioMmX mpemapaTiB Ha OCHOBi PO3UMHHUX
coJieii cpibsa — IMIBUAKOTO HEKOHTPOJHOBAHO-
To BUBiJIbHEHH i0HiB cpibia y cepemgonuiie [4].
HanpsBuuaiiHo BeJnKa IJIOIIa MOBEPXHiI HAHO-
YAaCTUHOK cpibJia Hafae iM JOJaTKOBUX BJIACTHU-
BOCTeli, IKMX He BUABJIsIE 00’eMHe abo iomHe
cpibio. OcTaHHI HOCaiMKeHHs CBigUaTh IIPO Te,
1m0 aHTubaKTepiaJbHI BJIACTHBOCTI HAHOPO3-
MipHOro cpibJia 3ajexaTsb Bi xeMocopOOBaHUX
ioniB Ag" Ha mMOBepXHi YACTMHOK ONTHMAJILHO-
ro po3mipy. IIpu mromMy KoHIIEHTpAIid i0HIB ¥
CepeoBUII € BKpail HU3bKOI0, abu 3a0e3mneun-
T aHTHOAKTepiaJlbHy aKTUBHICTE [5].
3ampoIoHOBAHO HU3KY 0i0JOTiUHMX METOHiB
CUHTEe3y HAaHOUYACTMHOK MeTaJIiB Ta IXHiX CIIOJYK
3 BUKOPUCTaHHAM OaxkTepiii [6], rpubiB [7], poc-
auH [8]. BHYTPIIIHBOKJIITUHHUN CcUHTE3 cpib-
uux HY i3 3acrocyBanHAM GakTepiil Jae 3mory
omeps;KyBaTu iX 0e3 BUKOPUCTAHHS cTabirisy-
BaJILHUX IOJiMEPHUX MaTepiajiiB abo TOTeH-
IMiHO IIKiAJIMBUX opramivHumx moJexkysa. IIpo-
Te BJIACTUBiCTL OioreHHoro cuuTedy HY cpibia
IpUTaMaHHa JIUIe OKPEMUM KyJbTypaM MiKpo-
OpraHisMiB 3 ITiABUINIEHOI PE3UCTEHTHICTIO IO
cpi6sia 3a KoHmemTpamii < 5 mMmoxan/amM° [9].
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Biosoriuni meTonu BUKOPUCTOBYIOTH SK Bij-
HOBJIIOBaJIbHI Ta cTabiidyioui areHTH eKCTpaK-
Tu 3 6iosoriunux oprauismis. 1o cKJIagy eKcT-
PaKTiB BXOAATH NOPOTEiHM, aMiHOKHCJIOTH,
moJricaxapuau, Bitamiau Torro [7].

Ax BcramoBaeno metomom FTIR-cmexTpo-
ckomii [9]i moxkasaHo B HAIIMX AOCJIiI:KeHHAX 3
IY-cumexTpockormii [10], 6iorenHe HaHOPO3Mip-
He cpibJ10 MiCTHUTE CipKy, a30T, BYTJIellb i KCEHb,
Mae HeTaTUBHUY eJIEKTPOKIHETUYHUHN TOTEHITi-
as. Biorenni HY xapakTepusyooThcsa HaAgBHIiC-
TIO B CIEeKTpax NMorJamHaHHA B YP i Bummmin
MIAHKAX CMYTHW IIOBEPXHEBOTO IIJIA3MOHHO-
ro pesonaucy (IITIP) 3 xapaKTepHUM MaKCH-
mymoMm 3a 425-435 mm [11,12], smimenum
B UepPBOHY 00J1aCTh, IMOPiBHAHO 3 XiMiUHO CHH-
TezoBanumMu HY, AKi 1eMOHCTPYIOTh CMYTY IIO-
ravHaHHA B giaaamni 400-410 am.

Ha crorogni BcTaHOBJIEHO HUBKY MeXaHis-
MiB aHTHbOaKTepiaabHOI il i0HiB TA HAHOUACTH-
HOK cpibisa. 3HauHy POJIb Bigirpae mpsame yIi-
KOMI:KeHHs OaKTepiambHol MeMOpaHU KJIiTHUHU,
0 BUABJAETHbCA y B30iabIeHHI MeMOpaHHOI
IPOHUKHOCTI, AucHUIIAIlii MeMOpPaHHOTIO IIOTEH-
miaay uepes pos’eguHanua cuHTesy AT® 3 qu-
XaHHAM, BUTiKaHHI BMicTy Kaituu [1]. Hoci-
IKyBaHi Hamu riopugHi marepiaau (I'M) 1e
KJITHHU 3 iHKOPIIOPOBAHUM KOJIOITHUM Cpi-
6J10M, 1110 C()OPMOBAHO B KJIITUHHIN CTiHIII Me-
TOZOM BimZHOBJIIOBAJIBLHOI copOIlii i3 sacrtocy-
BaHHAM Ooporigpuay HaTpiro abo rigpasuny,
cepenHiili po3Mip YACTHMHOK CTAHOBUB ~2 HM
[13]. Crab6inrizamia HY BigOyBasacsa 3a yuacTio
aMiHOKapOOKCUJIATHUX Ta iHIUX JiraHmgiB, ic-
TOTHY POJIb BifirpaBasu BogHeBi 38 a3ku [10].
3a B3aemopii 3i cpibIOoM KIIiTHHYM BTpaYaIN ITH1-
TOILIA3MY Yepes3 IIOPYIIeHHS ITiJicHOCTI KJIi-
TuHHOI MeMOpanu. Pazom 3 Tum HagBHicTs HU
cpibiia B KJIITHHHIN CTiHIII HagaBajia MiKpoop-
ra"iamam meBHOI MOpPQOJIOTiuHOI cTabiJbHOC-
Ti, i BoHU 36epiranu cowo ¢opmy. Omepsrani
Hamu I'M Ha OCHOBI KJIITHH i K0OJIOIZHOTO CpPib-
Ja momibHi g0 Taxk 3Bamux bacterial ghosts —
cucreMm [14, 15], ki ABAAIOTH cO00I0 TTYCTi KJIi-
TUHHI 000JIOHKYW NATOT€HHUX I'PAMHETaTUBHUX
bGakTepiti E. coli, Shigella, Neisseria. Taki cuc-
TemMu 30epirajau CTPyKTYPHi, iMyHOreHHi i 6i0-
aJirTe3WBHI BJIACTUBOCTI HATUBHUX KJIITUH i 3y-
MOBJIIOBAJIM B OpraHiami sHauHUN IMYHHUA
BiAryK. IX TaKoXX IPOIOHYIOTH BUKOPHCTOBY-
BaTU AK HOCII AJId pisHOMAHITHUX JIiKapChbKUX
peuoBuH [15].

Amaiis smitTepaTypu moxasaB 0OMeKeHiCTb
MTaHUX IIOA0 AHTMOAKTEepiaJbHUX BJIACTUBOC-
Teii 6ioreHHOrO cpPibJia, 70O TOTO K IPAKTHUUHO He
JOCJIiMKe M 3aJINIIAJIOCh IUTAHHA Oiosoriu-
HOI aKTHBHOCTI HAHOCTPYKTYPOBAHOIO cpibia
B IPUPOAHilI MaTPHUILi 3i 31ruTUX 6i0omoaiMepis,

AKOIO € KJITUHHA CTiHKa Mikpooprauiamy. He-
IOCTaTHBO BUBUEHUM € ITUTAHHS CIIOJYUYyBAHO-
CTi HAHOCTPYKTYPOBAHUX KOMIIJIEKCHUX MaTe-
piarniB cpibisa 3 anTuGioTMKaMu. Ile cmoHyKaI0
Hac m0 OijbIN MeTaJlbHOTO BUBUEHHS BILIUBY
KJIITUHU-MATPUIII Ha aHTHOaKTepiaJbHi Bja-
CTHUBOCTI KOMIIJIEKCHUX IIpelapaTriB 3 KOJIOiJ-
HUM cpibaom, ofgep:kaHuM y KiaiTuHax Candida
albicans YKM690, Bacillus cereus BKIIM B5039
i Pseudomonas fluorescens BRKIIM B5040,
a TAaKOXK JOCJiIKeHHsS aHTHOaKTepiaJbHOI aK-
TUBHOCTiI KOMIIO3UITi#I KOMIIJIEKCHUX MaTepia-
JIiB 3 aHTHOIOTHKaAMMU.

Martepiaau i meToau

Mixpoopeanizmu i ymoseu pocmy. [Insa cun-
Te3y IIpelapariB fAK MAaTPHUI[l BUKOPHCTAHO
mramu Candida albicans YKM690, Bacillus
cereus BKIIM B5039 i Pseudomonas fluores-
cens BKIIM B5040. IIltamum migrTpumyBaan
Ha mriibHOMY cepemoBuini Luria Broth (Life
Technologies, IlloTnanmisa).

HocaimryBaHi KyJabTypu MiKpoopraHisMiB
pupoilrnysaau npu 26—30 °C mporsarom 18 rog
Ha KadvaJIi B PiIKOMY KUBUJIBHOMY Cepeo-
BHUII[I HA OCHOBI rigpoJizary pubHoi myku. ITifg
vac kyabTuByBaHHA C. albicans B cepenoBuire
momaTkoBo momasaau 1,0% caxaposu. Biomacy
ocamkyBau neuTpudyrysanaam npu 3 700 g
yupoaos:k 10 XB, micJist 4oro ocaj ABiUi mpomu-
BaJI¥ IVCTUJIHOBAHOIO BOJOIO.

Dopmyeanus YyabmpaducnepcHozo cpibna
6 KJAIMmUHax MiKpoOp2aHi3mi6. 3aCTOCOBYBAIN
KoMOiHoBaHMII XiMiKo-MiKpoOiosgoriuuauii Mme-
Toz (hOPMYBAHHS yIbTpagucHepcHux das cpiod-
Ja B KiIiTuHax Mikpoopranismis [12]. Kuitun-
HY CTiHKY MiKpOOpraHisMiB po3riasmanm AK
MIPOHUKHY AJIS i0HiB MaTpPUII0, YTBOPEHY 3IITH-
TumMu GiomoJsimepamu. Ilociayrosysainuch MeTO-
INKOI0 «BHYTPiIIIHHOI'O» OcCaly, TOOTO KJIiTH-
HU TOCJiZOBHO 00po0JsAau ciniao cpibaa, a
moTiM BigHoBHHKOM. Tarkuii moOpAIOK 006pOO-
JIEHHSI J1aBaB 3MOTy BUKOPHUCTOBYBaTU AUDY-
3ifimi Ta copOmiifimi BJIACTHMBOCTI KJIITHHHOI
crinku (KC) i kepyBaTu mBuaKicTio (ha3o0yTBO-
PEeHHsA, 3MIiHIOIOUM KOHIIEHTPAIil0 IIPEeKypPCco-
pY Ta BiTHOBHUKA, a TAKOK 3aCTOCOBYIOUH Pi3-
Hi peskxuMHu 00po0seHHA MaTpuili. g mboro
1,5 r BigmMuTOi 6ioMacu MiKpoopraHiaMiB BHO-
cunu y mpobipky, mo mictuaa 1 em® 5,0:1072 M
AgNO;, BurpumyBasu 30 xB 3a c1a0KOTO IIepe-
mimyBaHHA, meHTpudyryBamu npu 4 800 g,
IBiui BimMMBaJIM IHUCTUILOBAHOIO BOJLOI0. IIpo-
MUBHI Boau KoHTposfoBaau podunaom NaCl ma
BimcyTHicTb ioHiB cpibia. [lo ocamy KJIiTHH micas
npomuBaHHA gomaBanu 4 cm® 0,1 M NazBH,,
nmepemiinyBaiu, iHKyoyBanu 30 xB, IleHTPUPY-

101



BIOTECHNOLOGIA ACTA, V.7,No 1, 2014

rupoBayau npu 4800 g, aBiui BigMuBaIu gUCTHU-
JbOBAHOIO BOJOI0, Meperocuu B po3und NaOH
abo riimepos i M AKO mepemimryBanu 5 XB Ha
npuctpoi tuny Vortex [13].

Jlioginizauyiio npenapamis KaimuH 3 iHKOp-
nopogarum cpibsi0M IPOBOIUIN METOJOM 3aMO-
POKyBaHHS B yCTAHOBII JiiodinbHOI cybima-
mitimoi cymapku ALPHA 1-4 LD (Martinchrist,
IIBeiiniapis). JlioginizoBani npenapartu (JIII),
OTpUMaHI MEeTOAOM TJIMOOKOTO 3aMOPOKYyBaH-
Hs, IepeJi TeCTaMU MOIIePeIHbO perigpaTyBaiu
y Boxi a6o posumui NaOH nporsarom 1 roz.

O6pobrenHs MIKPpOOHUX Mmampuuyb nepeod
dopmysannam HY cpibna. o P. fluorescens
BKIIM B5040 6yJio 3acTocoBaHO OOPOOKY KJIi-
TUH y TineproHiuHOMY pos3umHi. asg mwporo
mo 2 v cycaeusii P. fluorescens, mo mictmia
0,5 r Bosoroi 6iomacu B 0,03 M tpuc-HCI (pH
7,3), nomaBanu 2 M 40% -ro po3unHy caxaposu
B 0,03 M tpuc-HCl, axuit mictus 2 MM EIITA.
ITpo6y Butpumysanu 15 xB 3a 25 °C, ocamgxysa-
JU Ha IeHTpu@ysi if pecycneHayBaal B 0X0JIO-
mxenin Boxi. o xkiaituna C. albicans YKM690
3aCTOCOBYBAJM KUCJIOTHUMN TigPOJi3 TIiKO3U/I-
HUX 3B A3KiB TIIOKAaH-MaHaH-TIPOTEIHOBOI CiT-
KH, 1110 ()OPMY€E TOBCTY KJITUHHY CTiHKY. IlJyisa
nsoro 1,5 r Bosoroi 6iomMacu BifMUTUX KJIITHH
pecycuennysaau B 5 ma 0,1H HCI i Bupomosax
5 xB 00po0.1saau npu 60 °C, micis yoro BigMuBa-
au 0,02 H posunrom NaOH, ockinbKu BigHOBHI
BJIacTUBOCTI aHOMepHUX C;-Tpyn MaKcUMaabHi
B my:kHOMY cepenosuiri: RCHO + 30H +2Ag*
— RCOO™ + 2Ag + 2H,0. IligroroBieHi Takum
YMHOM KJITHHU MiKDPOOPTaHi3MiB BUKOPUCTOBY-
BaJIU JIJIA CUHTE3Y IIpenapariB, AK OIMMCAHO BUIIE.

Enexmpouno-mikpockoniuni 3HiMKU onep-
KYBaJIM Ha TPAHCMICiAHOMY eJeKTPOHHOMY
mikpockoni CEJIMU (m. Cymu, Ykpaiua). Ha
TOKPUTY KOJIOAi€EM i HAMJIEeHy BYTJIEIIEM Mif-
HY CiTKY HAHOCUJIV CyCHeH3ii0 mpemapary i Bu-
cymryBaam 3a KimHaTHOI Temmeparypu. Cre-
miaJbHYy OOpPOOKY B3pasKiB I IIigBUIIEHHS
KOHTPACTY He IPOBOIUJIU.

Jlocaidxncenns aHmumiKpoOHUX 81ACMUBOC-
meii. PocroBi xapakrepucturku E. coli BKIIM
B1237 (510* KYO/mn) ta E. faecalis T-35
No 4-410 (1-10° KYO/mn) y mpucyTHOCTI KJIi-
TiH 3 inKopmopoBarnuMu HY cpibiia abo cymirmi
iX 3 aHTHOIOTHKOM KOHTPOJIIOBAJIN B pigKo(das-
HOMY CEepPeIOBUIIli 3a 3MiHOIO OINTUYHOI I'yCTH-
HU (A = 540 HM, [ = 10 MM, cuekTpodOoTOMETD
C®-46). AKTUBHICTL OI[iHIOBaIU AK BiICOTOK
3aTPUMKHU POCTY T€CTOBOI KyJIbTypH (S) 3a (hop-
mygoio: S =100 (1 — D/Dyk ), ne D — ontuyHa
ryCcTHUHA 3MiIIaHol cycuensii 3 6aKTepUuIuIHuM
mpenaparoM uepes 18 rox pocry, D, — anayo-
riuHmil mokasHUK Imij uwac sacisy, B = D,/D,,
(D,, BinmoBizmae ONTWYHINI I'yCTHHI KOHTDOJIBL-
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HOI KyJIBTYpHU Iin dac 3aciBy, a D, — Te came
yepes 18 rox pocty). Ilpu 11boMy BpaxoByBaau
3MiHY OOITUYHOI I'YCTUHU, III0 MaJja MicIie y pasi
BHeceHHdA OaKTepunuay. EKcliepuMeHTH BUKO-
HYBaJU TAKUM YMHOM. ¥ Ipo0ipku 06’emom 50
cm?® BHOCcHIH 9 cM® cycmensii KIiTHH TecTOBOI
KYJbTYPH B KUBUJIbHOMY cepemoBuii MIIB.
Tynu & momaBayu 1 em® pO3UMHY aHTHOIOTUKA
abo cymitr anTubioTrKa 3 TiOpuAHUMEY MaTepia-
Jgamu KJaiTuH. I[Tpobipku i3 cyceHsieo KIiTuH
18 rox mepemimryBasiu Ha Kavauiti. [Toporko-
Bi mpemapaTtu xJjopamM@eHikoay («Aprepiym»,
BAT «KwuiBmenmpenapaTr») i aMOKCUKJABY
(Sandoz, Himeuunta) po3UnMHSAIN B CTEPUIbHIN
IUCTUJIHOBAHIN BOJi; yCi HACTYIIHI pO3BEeIeHH A
BUKOHAHO METO/IOM IOCJIiZJOBHOTO PO3BEIEHHS.
Koumnenrpanii anTubioTnkiB 3asHaueHo y Bif-
HOBiTHUX TAOIUITAX.

AnTrbaKTepiasabHi BJIACTUBOCTI BUBUAJIY IUC-
KomudysitinuMm meromoM Ha uamnkax 3 MITA.
Aniksory cycnensiii E. coli BKIIM B1237
(5-10* KYO/mn), B. cereus BKIIM B5039
(1-10* KYO/mu) a6o E. faecalis T-35 Ne 4-410
(1-:10% KYO/mi) 06’emom 0,1 mur s3aciBasiu ra-
30HOM Ha IIiJIbHE CepeJoBUINE, 3BEpXy Ha
rasoHi pos3MillyBajau IIamepoBi MAWCKHU [mia-
MeTrpoM 6 MM, IpocoueHi cycmensiero I'M
(1,2 MKMOJIL/CM3 Ag), abo craHgapTHI AMCKU
3 aHTubioTMKaMM, abo IUCKU 3 aHTUOIOTHKA-
MU, mpocoueHi cycnensieio I'M, Ta inkyoOyBaau
B TepmocTari npu 30 °C. Uepes 1—-2 nodu BuMmi-
pIOBaJIM AiaMeTpP 30HW 3aTPUMKHU POCTY TECT-
MiKpOOpraHisMy HaBKOJO AWCKiB. BusHauanam
cepelHE 3HAUEHHA 3 YOTHMPHOX MOBTOPiB. Bu-
KOPUCTOBYBAJIM CTAaHAAPTHI AMCKU 3 aHTUOiO-
rukamu (HiMedia Laboratories Pvt. Limited,
Iunisa). HaiimeHnma BigHocHa moxmOKa BU3HA-
YeHHA JiaMeTpa 30HU 3aTPUMKHU POCTY 3 JOBip-
4010 MoBipHicTIO 95% cranoBuia + 0,4% .

BukopucroByBaiu Ooporigpug  HaTpiio
(Sigma-Aldrich, 98,9%), cyabdar rizpasuny
(«Peaxim», 99%), mirpar cpibma («Peaxim»,
99%) s GopMyBaHHA YIABTPALUCIEPCHUX
YAaCTUHOK cpibisia B KJiTmHax-MaTpuiax. Io-
IaTKOBe OUMIIEHHA PEaKTUBiB He IIPOBOUJIN.
Posumnu roryBaau Ha 0iAuCTHIBOBAHIN BOII.

CraTtucTuuHMIl aHAJIi3 JOCTOBipHOCTI pisHM-
i MiK KOHTPOJIbHUMH i eKCIIEPUMEeHTAJIbHUMU
IaHWUMU 3 BUSHAUEHHSA JiaMeTpa 30HU 3aTPUM-
KU POCTY BUKOHAHO 3a t-Kpurepiem CTbIOfeH-
Ta, piBeHb 3HaUyIocTi Bubpawuo 3a P = 0,05.

Pe3y.TIBTaTPI Ta 061‘0B0peHHﬂ

Bukonani cmekTpaJsibHI BUMipIOBaHHSA [0-
CHIMKYBAaHMX KJITHUH 3 IiHKOPIIOPOBAHWUMU
HY cpi6aa i obpaxyHoK KoHTYpY cmyru IITTP
CIIeKTpa IIOTJIMHAHHS MEeTONOM HeJiHiHiHOTO
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baraTomapaMeTPHUYHOTO perpeciiiHoro ama-
Ji8y (maa Momesi IBOMOAAJIBLHOTO PO3MOIiIY
YACTUHOK) ITOKas3aJid, M0 B KJIITWHHIN CTiH-
i MiKpoopraHiaMiB MeTOZOM BiTHOBHOI COp-
01ii popmyBasMCh KOJIOIAHI YacTUHKU Ag i3
cepenHimMm posmipom 1,6-2,5 um [12, 13]. Ha
puc. 1, a HaBemeno MikKpodoTorpadiio Kpaio
riaituau Candida albicans 3 iIHKOPIIOPOBaHUM
cpibiom. Kiaituau 0yJsio mocaimoBHO o6GpobJie-
Ho nerepreatom EIITA (1,0 r/am?, 15 xB), a mmo-
TiMm yapTpasBykoMm (3 pasu mo 20 c, 22 KI'm).
O0po0IeHHA CIPUAIO BiIXOMKEHHIO Big KJIi-
TUHU YaCTUHOK KOJIOIZHOTrO cpibia, mepeBak-
HO BKpail MaJioro po3Mipy. XapakTepHO, III0
0sim3bKi 3a posmipom (~2 M) HY cpibaa dop-
MyBaJIUCSI B HAHOKOMIIO3UTAX Ha OCHOBI JeH-
IpuMepiB — crnenudivHUX ITOJiMEpPHUX CIIO-
JYK 3 BEJIMKOIO KiJBKICTIO posrajy:KeHb, dKi
YTBOPIOIOTH BHYyTpinTHi mopo:kumHU [1]. Hase-
IeHi Ha puc. 1, 0, 8, 2 mikpodoTorpapii xomII-
agexcHuX MartepianiB kiaitua Candida albicans
3 HY cpibsa moxasyoTh, 10 iHKyOyBaHHS Mi-
KpoopraHismy B posunHi AgNO; cynpoBoaKy-
€ThCA BUTIKAHHAM BHYTPIIIHBOKJITHHHOI pe-
YOBUHM, MMOBIPHO IIMTOILJIABMM; Ha OKPEMUX
KJiTruHax BimsHaueHo medopmariro. Ha ¢oro
O0iuMU CTPiIKaMU IMO3HAYEHO MiCI[sI BUTiKaH-
HS PEYOBUHU 3 KJIITHH (AKa MOYKe MaTH BiTHOB-
JBaJbHI BiaacTuBocti) (puc. 1, 6, 8). ¥V mux
MICIIAX YTBOPIOBAJUCA HEBEJIUKI CKYIYeH-
Ha HY. Temaumu crpinkamu (puc. 1, 8, 2) mo-
3HAUYEHO BUKPUBJICHI JIIAHKN KJIITHH, OKpeMi
¢dparMeHTH KJIITMHHOI CTiHKU i IIMTOILIa3MH,
a TaKOMK BimmijieHy BiJ KJIITUMHU YaCTUHY KJIi-
TuHHOI cTiHku. Mikpooprauiamu miciia iHKY-
6amii 3 posumroM 51072 M AgNO, i HacTymHO-
ro (hOPMYBaAHHSA B KJIITUHHII CTiHIII KOJIOIZHOTO
cpibJyia BTpavas u KUTTE3NATHICTD (IIepeBipeHo
BUCiBaHHAM Ha KUBUJbHE CEPEIOBUIILE).

dopmyBaHHI0 B OiosoriuHiii MaTpuili Maamx
YacTUHOK cpibia i3 cepennim poamipom 1,6—2,5 am
cupusaiga Ix mpuponaHa crabingisarfis, 3ymMoBJe-
Ha MPOCTOPOBOIO CTPYKTYPOIO 000JOHKY MiKPO-
OpraHisMy, sSKa CKJIaTaeThbCd 3 JiHIHHUX JIaH-
IIOJKKIB MEeNTUAOTIIKAaHY, 3IITUTUX KOPOTKUMU
nentuzamu [16]. Ile npupogamm mraxom odme-
sKyBaJio poamip HY cpibsa posmipoMm KOMipoK,
10 1X YTBOPIOIOTH 3a3HAUEHI CTPYKTYPH.

Y Tabs. 1 HaBegeHO AaHi 111040 aHTUMiKPOO-
HOI O0aKTepUIIUAHOI aKTUBHOCTI perigparoBa-
HuX JiodinisoBanux mpemnaparis (JIII) za ocHo-
Bi kKyabsTypu C. albicans YEKMG690 i kosoigaoro
cpibsma. KoumenTparia cpibJia B cycmeHsii mpe-
mapary crasHoBmiaa 1,2 MEMoub/cm®. SIK BUAHO,
akTuBHicT, I'M zaserkana Bin BenmumHu pH
y cepemoBuili perigpararii. I{ro 3amgexHicTb
BKa3aHO BiJHOCHO KMIIIKOBOI IIAJIWUYKU 1 Oaru-
au. Y caaborucaomy (AUCTUIBOBAHA BOMA) Ta

Puc. 1. Enexrponni mikpodororpadii
KOMILIEKCHUX MaTepiaiiB Ha OCHOBi KyJIbTypH
C. albicans YKM690) i komoingHoro cpi6aa
(TToACHEHHS B TEKCTi)

cunabHONMY:KHOMY (pPH = 14) cepemoBuiiii aKkTus-
HicTh Oysa HaliHM}KYO0. Halibinbmry s3aTpum-
Ky pocTy crmocTepiraau 3a pH 10. ¥V xitepartypi
TaKoXK € maHi mpo Te, mo HY cpibaa BuaBa-
I0OTh OiJIbII BUpaskeHi aHTUMIKpPOOHI Ta (QyH-
TimuaHI BJIACTMBOCTI B JIY}KHOMY CepPeIOBUIITL
[17]. KucnoTHicTh cepefoBuIlla BIJVBajia Ha
akKTuBHicTh cyminri I'M 3 mesxumu aHTHOiOTH-
kamu. Oduioxcanuu 30epiraB CBOIO aKTUBHICTD
y KHUCJIOMY I JYXKHOMY CEepemoBUIIi, OCKiJb-
KM BiH € 1Bitep-iomom. XyopaMmd@eHikosa 30e-
piraB aKTHUBHICTb y HEUTPAIBHOMY I KUCJIOMY
posumHax, 3a pH > 9 mBuAKO iHAKTHBYBaB-
ca. Haii6inpily 3aTpUMKY POCTY BifisHaueHO
nas cyminri I'M+odaokcanuua crocoBHO E. coli
B cJa00JYyKHOMY CEpPeIOBUIIi, a TAaKOMK AJA
cymimri I'M+ximopamdenikon miogo B. cereus
y Jy:KHOMY cepemoBuillli. Bogui #1 ruimepoJsioBi
cycmeHaii cBiskocuHTe30BaHUX nmpemnapatiB I'M,
moxibHo mo JriodisizoBaHUX KJIITHH, XapakKTe-
pU3yBaJUCh AHAJOTIUHOIO 3aJI€KHICTIO aHTH-
MikpoOHOI akTuBHOCTI Bi pH cepemoBuira.
Posrnsgmemo, AK miloTh CyMiIlri KOMILIEKcC-
HUX MaTepiayiB pi3HOTO CKJIaAy 3 aHTHOIOTHUKA-
MU Ha 'PaMIIO3UTUBHI Ta rpaMHeraTuBHI TeCTOBi
Kyabrypu. Omep:xani nami HaBegeHo B Taba. 2.
O@okcanus i XxJopaMPeHiKoJI BUABIAIOTDH aK-
TUBHICTH CTOCOBHO 000X THIIiB KYJbTYpP. 3a Me-
XaHi3MoM nil BOHM HaJeXKaTh OO TPYyIU aHTU-
0i0TUKIiB, K] raJbMYIOTH CUHTE3 HYKJEIHOBUX
KHUCJIOT i mpoTeiHiB y muromiasmi 6akrepii. K
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Tabruys 1. BakTepunuaHa akTuBHIiCTS diogiaizoBanux I'M Ha ocHoBi kixitus C. albicans YEKM690
i KooimHOTO CpiGaa, a TaKoxK aKTUBHiCTH cyminri I'M 3 aHTUGiOTHKOM
3aJjieskHo Big pH y cepemoBumii perigparamii

30Ha 3aTPUMKH POCTY, MM

CepemoBuine perigparaiii '™ Opokcanus XnopambeHikoa
diodinizoBaHuX mpenaparis (30 mxr/guck) + I'M (0,5 mxr/muck) + I'M
E. coli B. cereus E. coli B. cereus E. coli B. cereus
_ 30+0,2 32+0,1 31+0,1 34+0,1
HuctunboBaHa Boga, pH = 6,1 10=+0,1 10=+0,1 926+0.3 98+0.2 260.3 30+0.3
_ 32=+0,2 30=+0,1 29,2+0,2 34=+0,1
NaOH, pH =8 120,21 10=0.2 | 975+0,3 | 28+0,3 | 260,2 | 30%0,2
_ 33,6+0,1 28+0,2 30=+0,2 36=+0,1
NaOH, pH =10 1601 | 14=0,2 | “53.0.3 | 26=0,2 | 24=0.3 28+0,3
_ 30+0,1 28+0,1 28+0,2 32+0,1
NaOH, pH = 14 10=0,1 | 10=0,2 | 96502 | 26=0,3 | 24+0,2 24+0.3

ITpumimka. * — Y npobax BepxHiit nudpi Bignosigae akTuBHicTh cyminri anTubiornka 3 'M, HUKHIT — aK-

TUBHICTb aHTUOIOTHKA.

Tabruys 2. BakTepunuaHa akTUBHICTh aHTHOIOTHKIB i TioginizoBaHNX KOMIIIEKCHUX MaTepiajis
Ha OCHOBI Pi3HUX KYJbTYP MiKpPOOPraHi3MiB, a TaKosK cyMinni anTu6ioTnkKiB i I'M
BigHOCHO KyJabTypu E. coli (KOHTPOJIB)

C. albicans-Ag | B. cereus-Ag | P. fluorescens-Ag
Bakrepumux
30HAa 3aTPUMKU POCTY, MM
Ti6puguuit mpemapar 18=+0,2 14=+0,3 16=0,2
O@okcanus (0,5 MKr/auck) 28,2=0,1 30=+0,1 30,4+0,1
Odnoxkcamun + I'M 31,8+0,2 32,6+0,2 27,8+0,3
IIpupicr, % 13 8,3 -9
Xopampenikou (30 MKr/auck) 29,2+0,2 28,3+0,1 26=+0,1
Xmnopampenikos + I'M 29,2+0,2 30,8+0,3 28,6=0,2
IIpupict, % 0 8,8 10

BUIHO, cyMiIt orokcanuHy 3 I'M Ha 0ocHOBI KJTi-
tuH C. albicans i B. cereus mana Ha ~10 % BwuIi
aHTUMiKPOOHi BJIaCTUBOCTi MOPiBHAHO 3 aHTU0i0-
THKOM, TUMYacoM AK mpemnapat P. fluorescens-
Ag 3MeHIITyBaB aKTHUBHIiCTL aHTHOiOTHKA. B ocC-
TAHHBOMY Pasi MOXKHA IPUNYCTUTU HASIBHICTH
aHTaroHi3My MisK mpemapaTom cpibJa i anTubio-
TukoM. Ilns mpemapatTiB i3 xsopamdeHiKoIoM
TaKOJK BiJIBHAUEHO PO3MIUPEHHA 30HU 3aTPUM-
Ku pocty 3 nogaBanaam I'M Ha ocHOBIi B. cereus
i P. fluorescens. Ilpenapar na ocuosi C. albicans
He BIJIMBAB Ha aKTUBHICTh aHTU0IOTHUKA.
CTOCOBHO 3as3HaUeHMUX JOCJIiLiB ciocTepira-
JI TIEBHY 3aKOHOMIipHIiCTL. 30HA 3aTPUMKHU POC-
Ty HABKOJIO AHCKa 3 XJopaM@eHiKojgoM uepes
1 no0y moumHaIa 3MEHIITyBAaTHUCh i IOCTYIIOBO 3a-
pocrajia IpiOHUMY KOJIOHIIMU TE€CTOBOI KYJIbTY-
pu (GaxTepiocTaTuuHUil eeKT). 30HA 3aTPUM-
KU POCTY HaBKOJIO IMCKAa 3 aHTUOIOTUKOM, AKUI
0yB mpocoueHuit npenaparom I'M, sajiuianach
Maiiske He3MiHHOIO uepe3d 4 mobu (6aKTepUIluI-
HUli edeKT), 110 MOKe O3HauaT! MOKJIHUBICTH
IPOJIOHTOBAHOI Ail cyMili mpemapaTiB Ta 3MeH-
IIeHH J031 3aCTOCOBAHOTO AaHTHUOIOTHKA.
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Taki aHTHOiOTUKY, AK TETPAIUKJIIH i amMmi-
IMUJIiH TaKOK MalOTh BJIACTUBICTH BTpauaTHU aK-
TUBHICTH IOAO OeSKUX KYJLTYp micas 1 moou
KOHTaKTy (mocaimm Ha uwamikax). Bimomo, 110
BOHHU iHTiOy:oTh 0ioCHMHTE3 KJIITHHHUX CTiHOK,
10 CYIIPOBOIKYEThCA JIiducoM. SIK MOKa3aJIu Io-
maHi B Tabui. 3 maHi, 30HA 3aTPUMKH POCTY HABKO-
JIO IWCKiB 3 TeTPAIMKJIiHOM Ta aMIilIUJIiHOM Ha
2-ry moby smenmmuiaack Ha 20-30% mas obox
TECTOBUX KYJbTYP. AKTUBHICTH CyMimmi mpera-
paTiB He 3MiHWJIaCh y pa3i KUIMTKOBOI MAJTUYKA i
smenmmiaack Ha 20% y Bumagky oamuia. AHTHOI-
OTHK OKCaIlMJIiH, 10 AK0ro O0iabIricTs I'(—)6aKTe-
pilt HeuyTauBi, OyB akTUBHIiIIKHN y cymimai 3 I'M
BigaHocHO I'(+)0akTepiit B. cereus i 36epiraB ak-
THUBHICTb Ha 2-T'y HO0Y CIIOCTEPEeIKeHb.

I3 maBemeHMX y TAOAUIAX OAHUX BUILJIU-
Bae€, IO IIperapaTu KJIITHUH 3 YIbTPagUCIepC-
HUM cpibJoM MeHIIIe BILIMBAIOTL HA POCTOBI Xa-
pakTepucturu I'(+)6axrepiit nopisuano 3 I'(—)
KyJbTypaMU uUepe3 CYTTEBY PiSHUII0 B OyI0-
Bi KaiTuHHOI cTiHKU. HasaBHiCTh y Iepminx pu-
rigHOI KJIITUHHOI CTIHKH 3 TOBCTOTO IIapy IIeI-
TUAOTJIIKAHY yCKJamHioe moctyn HY cpibia
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Tabnuys 3. 3ane:xHicTh 0aKTEePUIMIHOI aKTUBHOCTI aHTHOI0OTHKIB, I'M Ha ocHoBi C. albicans
Ta CyMillli BKa3aHUX IIPenapariB Bix TPUBAJIOCTi iHKyOyBaHHS 3 TECTOBOIO KYJIBTYPOIO

30Ha 3aTPUMKH POCTY, MM
Bakrepuiug E. coli BKIIM B1238 B. cereus BKIIM B5039

1 mo6a 2 mobu 1 goba 2 nobu
Ti6opuguuit mpemapar 14+0,2 14=+0,1 12+0,2 12+0,2
Terpanukiain (30 MKT/IuCK) 20=0,1 16=0,1 22+0,1 16=0,2
Terpanmuxaia + I'M 18=+0,3 18+0,2 20=+0,2 14+0,3
Awvminnaia (10 MKT/IUCK) 24+0,2 22=+0,2 13,6=+0,1 11+0,1
Awvninunia + T'M 26=+0,1 26=+0,2 14,2+0,1 13,6=+0,1
Oxcaruiin (1 MKT/IuCK) - - 23+0,2 20,4+0,1
Oxcaruiia + I'M - - 25,2+0,3 24+0,2

i HY 3 apTubioTnKamMu [0 ITUTOILIA3MATHUYHOIL
MeMOpaHu I IIUTOIJIa3MU, e, BjlacHe, i Big0y-
BAIOTHCA MPOIIECH, IO IPU3BOAATH A0 3arube-
JIi KJIiTuHY (XeJlaTyBaHHA cpibia i3 cysnabdin- Ta
aMiHOBMiCHMMMY CIIOJIYKAMW €H3UMHUX CHC-
TeM, yirkomsxkernna [[HK ra im. [17]).

Ta obcraBuHa, mo HY cpibaa poamimeHi
B KJITMHHIN CTiHIIi, 00MeXye iX IIOBEpPXHEBY
oudysio i 3MeHIIye MOMKJIUBUN CUHEPTreTUY-
HUH epeKT 3a cymicHOTrO 3acTocyBanHsa I'M 3 au-
THOIOTHKOM, XO0Ua HAMHU Bi3HAYEHO TeHIEHIIiI0
IO IiABUIMEHHS AaKTUBHOCTI CYMIiIIi mearmx
I'M 3 ojokcammuaoM abo 3 xaopaM@peHiKoIoM
yy amuinuirinom. [1sg okpeMux aHTUOIOTUKIB
crocTepiranu anTaroHism i3 mpemapatom HY
cpibaa. IToxiOHi pesyabTaTi HaBeJeHO B POOOTi
[18], B AKiii BUBUAJIU YMOBHU CYMiCHOTO 3aCTO-
CYBaHH{ CMHTe30BaHUX mo3akjaiTuaao HY cpi-
0J1a Ta OKpEMUX aHTUOIOTUKIB.

H s 36imbIIeHHA KiTbKOCTiI aKTUBHUX II€H-
TPiB, MOCTYIHUX AJA (DOPMYyBAHHA OiOTeHHUX
YacTOK cpibja, pO3IIMPEeHHA KOHTAKTHOI IJIO-
m1i HY cpibsia 3 maToreHHUMU TECTOBUMU OP-
raHisMaMu, a TaKOK IIOJIETIIIEHHA JOCTYIY
AHTUOIOTHUKIB JO0 BHYTPIIIHIX CTPYKTYP KJIiTH-
HU OyJI0O 3aCTOCOBAHO CIIOCi0 OOpOOJIEHHS KJIi-
TUH-MaTpunp nepen cuHTezom HY. [lna mpo-
ro, sIK OIMMCAHO BHUIle, 0axTepii P. fluorescens
3 TOHKOIO KJIITUHHOIO CTIHKOI0 00pO0IAIN B Ti-
epTOHIYHOMY po3uuHi, a Kiaituru C. albicans
i3 TOBCTOIO TJIIOKAHMAaHaHOBOIO 000JIOHKOIO Hif-
IaBajau OOPOOJIEHHIO KUCJIOTOIO AJSA Tigposisy
raikosugHux 3B’s3KiB. Tako:k 3acTocoByBaIun
IIPOIeAyPY 3aMOPOKYBaHHSA,/ PO3ZMOPOKYBAH-
HA HesiodinizoBaHWMX (BOJOrMX) mperapariB
KJiTuH 3 iHKopnopoBanumu HY cpibua.

Ilogani B Tabu. 4 mami, 110 CTOCYIOTHCA IO-
BepPXHEeBOI1 auTubaKTEpiaIbHOL aKTUBHOC-
Ti DOCJHiI)KyBaHUMX IIpelapaTriB, BKasylOTh Ha
edeKTUBHICTL B3a3HAYEHUX CIIOCO0IB IIIOZO
KOMILJIEKCHIX MAaTepiajiB KJITHMH 3 iHKOPIIO-
poBarumu HY cpi6aa. IIpemapatu 3 HY cpi-
071a Ha ocHOBi KiiTuH P. fluorescens ('M1), 06-

pobsieHux y rimeprouiunomy posunui (Ne 2—4),
oysm Ha ~50% aKTuUBHIINIL 3a Jii HAa €eHTEPOKOK
(P < 0,05) i HeicTOTHO TiABUIIYBaJU aKTHUB-
HicTh 3a Aii Ha KUIMKOBY MAJUUYKy MOPiBHAHO
3 HeoOpobaenumu Kiaitunamu (P > 0,05). Ilpe-
napatu Ne 6—8 Ha OCHOBI APiMKIKOIIOAIOHOTO
rpubka C. albicans (I'M2), w10 #ioro Gymo mif-
JaHO KICJIOTHiII 00poOIli, COIPUUYMHIOBAIN HAa
20-40% mIupIry 30HY 3aTPUMKU POCTY KYJIb-
Typu E. coli mopiBHAHO 3 HEOOPOOJIEHUMHU 3Pas-
kamu (P < 0,05). IIpore momepenusa o6pobka
rJitTuH C. albicans TpakTUYHO He TO3HAUNJIACH
Ha X aHTHOaKTepiaJbHill aKTUBHOCTI CTOCOBHO
kyabsTypu E. faecalis (P > 0,05).

Haseneni B TabJ1. 4 madi cBiguars, 110 IIpe-
napatu Nel0—12, a taxoxx Ne20, 22, 24, aki
CKJIQJAIOThCA i3 cymimmi anTmbioTukiB, Bin-
mOBimHO XJIopaM(peHIKOoJIy, aMOKCUIUJIIHY,
aMOKCHUKJIaBy, Ie(TpUaKkcoHy Ta 00POOJIEeHUX
giaitun C. albicans, mamosuenux HY cpibia,
oysu B cepegubomy Ha 20% aKTUBHIiIII mOPiB-
HaHO 3 aHTHbOioTMKamu (N2 9, 19, 21, 23) 3a mii
Ha KUIIIKOBY IMAJUUKY.

IIpemapat Ne 13 Ha ocHOBi cymimri P. fluores-
cens-Ag ta xjaopamMdpeHiKoJy, a TAaKOK CyMiIIi 3
TerparuKJaiHoM (Ne 15—16) BuaBuIN IigBUAIIEHY
aKTUBHICTh CTOCOBHO KyabTypu E. faecalis, xoua
caM TeTPaInuKJIiH II10I0 eHTePOKOKAa 0yB MaIoaK-
TUBHUM. AKTUBHICTb CyMiIlIi IpemapariB spociia
Oispir Hizk Ha 40% mopiBHSHO 3 aHTUOIOTUKAMY,
TepeBaskHO 3a PaXyHOK [ii ri6pugHOTO MaTepia-
ay kiaitue 3 HY cpi6aa (P < 0,05). 3a Hamumu
CIIOCTEPEKEeHHAMY OiJIbIIiCTh JOCHIAMKYBAHUX
auTubiOTUKiB, 30KpeMa Ie()OTaKCUM, aMOKCH-
IUJIiH, IIe(TPUaKCcoH, a TaKoK ribpuaHi marte-
pianu gisiiu Ha eHTEePOKOK OaKTepiocTaTWYHO,
TOOTO 3aTPUMYBAJIU PicT KJIiTUH. ¥ pasi BUKOPU-
CTaHHA aHTUMIKPOOHOI cyMimri 30Ha 3aTPUMKH
pocty OyJja MpaKTUUYHO YMCTOIO i XapaKTepusy-
BaJlacsd YiTKUM PiBHUM KpaeM, IT1I0 He 3MiHIOBaB-
cd i3 yacoMm. To0TO, BUKOPHUCTOBYIOUN 3a3HaUeHi
cywminri, y 6araTbox BUMaAKax CIocTepiraam 6ax-
TEePUIUIHNI, a He 6akTepiocTaTuuHMIT eeKT.
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Tabauus 4. IlloBepxHEeBa aHTUMIKPOOHA aKTHUBHICTh KOMILIEKCHUX MaTepiaxiB Ha ocHOBi P. fluorescens
iC. albicans, a TaKoX X cyminrei 3 aHTUOioOTHUKAMU

Ne 30Ha 3aTPUMKH POCTY, MM
npemna- AHTHOIOTMKH Ta KOMIIO3UILiT
paty E. coli E. faecalis
1 P. fluorescens—Ag (He00pobIeHMIT) 14+0,2 10=+0,1
2 P. fluorescens—Ag (micss 3aMOpPOKYBaHHS) 16=+0,1 15=+0,3
3 P. fluorescens—Ag (mmicyiss 06po6JIeHHA B rilepTOHIYHOMY PO3UMHi) 17+0,3 12+0,1
4 fa Zl:lgggic;r;i;ﬁg ;;ﬁcm{ 00p00IeHHS B IilIePTOHIYHOMY PO3UMHI 18+0,2 1520,2
5 C. albicans—Ag (1eobpobiieHuit) 16=+0,2 16+0,3
6 C. albicans—Ag (mmicas 3aMOPOKYBaHHS) 17+0.2 14+0,2
7 C. albicans—Ag (micis 06pobienns HCI) 18+0,1 16+0.2
8 C. albicans—Ag (micis oopobasenns HCl i samoposkyBauHs) 20+0,2 16+0.2
9 Xnopamdenikoi (30 MKr/aucK) 26=+0,1 24=+0,2
10 XnopamdeHnikou + mpemapat Ne 5 28+0,2 24+0,2
11 Xaopamdenikoi + mpemapat Ne 6 30=+0,2 26=+0,2
12 Xnaopamdenikou + mpemapat Ne 8 30=+0,3 26=+0,2
13 XnopamdenikoJ + mpemapat Ne 4 26+0,3 30+0,1
13 Terpanukiain (30 MKTr/gucK) 20+0,1 13+0,1
15 Terpanukaia + npemapat Ne 5 20+0,2 16+0,2
16 Terpanmukain + npemapat Ne 7 16=0,2 16=0,2
17 ITedorakcum (30 MKT/A1CK) 34+ 0,2 34+0,1
18 ITedorakcum + mpemapat Ne 4 36=+0,2 34+0,3
19 Awvoxrcununiu (10 MKr/nucK) 12+0,1 14+0,2
20 Awmoxkcunuiin + mpemapat Ne 8 16=0,2 14=+0,2
21 Awmoxcukinas (30 MKr/auck) 24+0,2 26=+0,1
22 AmoxkcukiaB + mpemnapat Ne 8 30=+0,3 30=0,3
23 Iedrpuaxcon (30 MKr/auck) 35=+0,2 34+0,3
24 ITedTpuakcon + npemapat Ne 8 39+0,3 34+0,1

fx mokasasu TecTu Ha aHTUMIKPOOHY aK-
TUBHICTB, Hocaim:KyBaHi nmpemnapatu I'M akTuB-
HimIi B pigkopasHOMY cepemoBUIIli, e iCHYIOTH
3HAYHO KpaIlli yMoBU AJjA Au@ysii yacTHHOK
cpibiia B cepemoBuIlie i B3aemMoii 3 aHTUOioTH-
KoM. ¥ Tabjy. 5 HaBedeHO AaHTUMIKPOOHY ak-
TUBHIiCTh KOMILJIEKCHUX MaTepiajiB Ha OCHOBI
P. fluorescens (I'M1), C. albicans ('M2), auTu-
b6ioTuka xJopamMm@enikoay Ta ix cywmimri. ITo-
Ii0HO O pPes3yJbTAaTiB AOCJiIKeHb ITOBEpPXHe-
Boi aHTUMiKpOOHOiI akTuBHOCTI (Tada. 4) I'(-)
KyabTypa E. coli 6yna 6i1bIT YyTIAMBOIO 0 IIpe-
napariB I'M i aaTubioruxa mopiBaano 3 I'(+)
KyJabTypoio E. faecalis i3 TOBCTOIO KJIiTHHHOIO
o6osioakoo (P < 0,05). 3aBaaAKM BUCOKIH ak-
TUBHOCTi KOMILIEKCHIX MaTepianis 3 HY cpidaa
MOKHA IPAKTHUUYHO IMOBHICTIO iIHriOyBaTH KyJIb-
Typu 3a MiHiMaJbHOI KOHIleHTpallii anTubio-
tura 0,05 mr/cm®, BHOCAUYHN omHOuacHo I'M 10
Kinmesol xkoumeuTparii Ag 3—-6 MRMOJIL//:[M3.
Crocrepiranu BHUpPaKeHHH MiKpoOocTaTHU-
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Hu epeKT, CTYIIiHb IIPUTHIYeHHSA POCTY CTaHO-
BuB 87-99 % . IToBue npurniuennsa pocty Gik-
cyBasIid 3a KiHIeBOI KOHIleHTpAaIii cpibsa > 8
MKMOJIb/gM°.

Y Tabn. 6 HaBemeHOo aHaJOTiuHi mami aa
aHTUOIOTMKA aMOKCUKJABY, SAKUUA € CyMiII-
110 aMOKCHUITMJIIHY 1 KJaBYJOHOBOI KHCJO-
ti (imribitopa p-maxramas). [ida amoxcuiiu-
JiHy IoB’si3aHa 3 JIi3MCOM KJITHMHHOI CTiHKH,
o moJiertrye nmpoHuKHicTs HY cpibia B 6ak-
Tepii 3a ix cymicHoro sacrocyBaHHA. SIK Bu-
IIJIWBae 3 HaBeJEeHUX MTAaHWX, 3aCTOCYBABIIHU CY-
mimm 3 0,06 Mr/cm® aMoKcuKIaBy i TiGpmIHOTO
marepiany Ha ocHoBi C. albicans, 3a KiHIleBOi
KoHIleHTparii cpibma 4,9 MKMOJIB/I[M3 MOXK-
Ha JOCSATTH IIOBHOTO IPUTHIYEHHS POCTY KYJIb-
typu E. faecalis (10-it pagok tabawuii). IIpote
antubiorux (81,8% npuruiuenus pocry, 3-i ps-
IoK) Ta riopuaHuit matepiana (75,0% npurxiven-
HdA, 6-If pAJZOK) 3a BKasaHUX KOHIIEHTPAIlili He
MIPUTHIUYBAJIU PicT eHTePOKOKAa moBHicTIO. Oco0-
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Tabauuys 5. AuTuMiKpoOHa aKTUBHiCTH Ipenapartis Ha ocHOBi P. fluorescens ('M1), C. albicans (T'M2),
a TaKOK ngmoauuiﬁ, gkl micTaTh xaopamdenikoa y piakii dasi
(y MKMOJIb/IM® BKasaHo KiHIIeBY KOHIleHTpaIlito Ag 3a nogaBanua I'M)

Crynins npurtiuesss pocry, S, %

Ne a/m Baxrepuiuz E. faecalis E. coli
1 0,05 mr/cm® XD 3,8 6,5
2 0,10 mr/cm® XD 26,9 22,3
3 0,50 mr/cm® XD 75,6 92,9
4 6,3 MRMOJIL/;[M3 (TM2) 87,1 99,5
5 8,3 MHMOJIL//:[M3 ('M2) 100,0 100,0
6 10,3 mxMous/mm> (TM2) 100,0 100,0
7 6,3 MKMOJIB//I[M3 ('M2) + 0,05 MI‘/CM3 XD 87,0 95,3
8 8,3 mrMoub/am° (TM2) + 0,05 mr/cm® XD 100,0 100,0
9 10,3 MrMous/mm® (TM2) + 0,05 Mr/cm® X® 100,0 100,0
10 3,6 MKMOJII)/JIM3 ('M1) 82,7 95
11 5,5 MxMoub/am> (TM1) 86,0 100,0
12 8,6 MRMOJII)/,Z[M3 (T'M1) 100,0 100,0
13 3,6 MmxMosb/am° (TM1) + 0,05 mr/cm® XD 82,0 99
14 5,5 Mmxmoub/am° (TM1) + 0,05 Mr/cm® X® 86,0 100,0
15 8,6 MmEMoub/am° (TM1) + 0,05 mr/cm® XD 100,0 100,0
Tabruys 6. AHTUMiIKPOOHA AKTHBHICTh KOMILJIEKCHIX MaTepiajiB Ha OCHOBIi
('M1) ra C. albicans (I'M2), a Takosx cyminiei, IKi MiCTHIN aMOKCHUKJIAB y Piakii (asi
Crynins npurdiuesss pocry, S, %
Ne 3/ Bakrepumux - -
E. faecalis E. coli
1 | 0,0012 mr/cv® AK - 0
2 | 0,006 mr/cv® AK - 35,0
3 | 0,06 mr/cm® AK 81,8 -~
4 | 0,12 mr/cm® AK 91,8 -
5 | 0,60 mr/cm® AK 94,5 -~
6 4.9 MKMOJII:/L[MS ('M1) 75,0 95,4
7 | 6,9 mxmomns/mm® (TM1) 86,0 100,0
8 7,7 MKMOJII:/}IM3 ('M1) 89,0 100,0
9 | 4,9 mrmonn/am® (TM1) + 0,06 mr/cm® AK 100,0 -
10 | 6,9 mrmonn/am® (TM1) + 0,06 mr/cm® AK 100,0 -
11 | 7,7 mrmonn/am® (TM1) + 0,06 mr/cm® AK 100,0 -
12 | 4,9 mrmonn/am® (TM1) + 0,006 mr/cv® AK - 95,2
13 | 6,9 mrmous/gm® (TM1) + 0,006 Mr/cm® AK - 100,0
14 | 7,7 mrmons/mm® (TM1) + 0,006 mr/cv® AK - 100,0
15 | 1,6 mrmons/gm® (TM2) - 93,3
16 3,5 MRMOJIB/}IMg (T'M2) 85,9 100,0
17 6,1 MRMOJIB/,E[M3 (T'M2) 100,0 100,0
18 | 1,6 mrmonn/am® (TM2) + 0,006 mr/cv® AK - 95,3
19 | 3,5 mrmonn/am® (TM2) + 0,006 mr/cv® AK - 100,0
20 | 6,1 memonb/am°® (TM2) + 0,006 mr/cv® AK - 100,0
21 | 3,5 mrmonb/am® (TM2) + 0,06 mr/cm® AK 100,0 -
22 | 6,1 memoms/mm® (TM2) + 0,06 mr/cvm® AK 100,0 -
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JIUBO I€ CTOCYETHCA TPAMIIOSUTUBHUX KYJIBTYDP,
xoua i gs rpamueratTuBHUX (E. coli ) Takox cIo-
cTepirajau BUCOKY aKTMBHICTDL CyMiIlli ABOX TIpe-
mapariB 3a MaJIMX KOHIleHTpaIlliii. 30iJablIeHHs
AHTHUMiIKPOOHOI aKTHBHOCTI aMOKCHKJIABY 3 Ti-
OpUAHUMU MaTepiajaMu KJIiTHH CTOCOBHO JBOX
TECTOBUX KYJBTYP Yy IIPOIIEHTHOMY BiJHOIIIEHHI
oyJio maiixke ogHaxosuM (P > 0,05).

Hocmimxeni riOpuani mMarepiasu Ha OCHOBI
KJaiTuH Mikpooprauiamis C. albicans, B. cereusi P.
fluorescens, HanloOBHEHI YacTUHKaMHU Cpibya Majo-
ro po3mipy 1,5—2,6 HM, TOKa3aJ BUCOKY aHTUMi-
KpOOHY aKTHBHICTh Ha IIOBEPXHIi i B pigxodasuo-
My CepeIOBHUIII 1040 rpamueratuBHux (E. coli) Ta
rpamnosuTtuBuux (E. faecalis, B. cereus) 6akrepiii.
Marepianu Ha OCHOBiI KJIITHH IICeBZOMOHAI Oyiu
aKTUBHIII CTOCOBHO IPAMIIO3UTHUBHUX OaKTepiit,
a Ha ocHOBI C. albicans — mepeBakKHO KUIITKOBOI
naauygu. ToOTO MOKHA MPUIYCTUTH, IO KJIiTH-
Ha-MaTpUIA BILIMBAJIA HA MeXaHi3M aHTUMiKpOO-
HOI nmii KoMILleKcHMX Marepianis. CmemiaanHa
00po0Ka KJIITHHHOI CTIHKY MiKpoopraHismiB (Kuc-
JIOTHUH Tigpoiis, o0po0eHHA B rimepToOHiYHOMY
posumnui) mepex (GOPMYyBaHHAM B HUX VJIbTPa-
IUCIIEPCHUX YaCTUHOK cpibJia mimcuiatoBaia aHTH-
MiKpOOHI BJIACTUBOCTI KOMILJIEKCHUX MaTepiaJis.
IIpomy cupusiau 30i/IbIIeHHA e()eKTUBHOI KOHTaK-
THOI IIOBEPXHi cpibja, sMeHIIeHHA AUPY3iHHUX
obmeskenb 3a B3aemoxii HY cpibia 3 6akTepianb-
HUMHU KJiTuHaMu, e(eKTHBHIiIIa B3aEMOJIid 3 iH-
UMY AaHTUMiKPOOHUMY areHTaMu.

fx mokasasu gociimiKeHHA, TiOpuAHi MaTe-
piasu B moemgHAHHI 3 JeAKMMU aHTHOIOTHKAMU
OiCUII0BANM IXHi aHTUMiKPOOHi BJIaCcTUBOCTI.
Bigsnaueno migcuiaenHsa ail xJgopaM@peHikoy,
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AHTUMHUKPOBHASI ARTUBHOCTD
KOMIIJIERCHBIX MATEPHUAJIOB
HA OCHOBE MUKPOOPTAHU3MOB
N KOJIJIONJHOI'O CEPEBPA

E. IO. Boumenko, B. U. ITodoavckas,
H. U. I'puwenko, 3. P. Yavbepe,
JI. H. Axybenro

NHaCcTUTYT OMOKOJLIIOUTHOM X UMUL
um. ®. [1. Opuapenko HAH Ykpaunsr, Kues

E-mail: IBCC@ukrpost.ua

WccnenoBaHbl aHTUMUKPOOHBIE CBOMCTBA KOMII-
JIEKCHBIX MaTePUAJIOB, KOTOPHIE COePKAaT YIbTPa-
IUCIIEPCHBIE YACTHUIILI cepedpa, chopMUpPOBaHHEIE
HEIIOCPEeJCTBEHHO B KJIETOUHBIX CTEHKAX KYJILTYD
Candida albicans, Escherichia coli, Pseudomonas
fluorescens, Bacillus cereus. KoMILIeKCHBIN MaTe-
pras Ha OCHOBe IICEeBIOMOHA OKasajica 0oJiee ak-
TUBHBIM II0 OTHOIIEHWIO K T'PAMIIOJIOMKUTEIbHBIM
0axkTepusaM, HA OCHOBE [IPOKIKEMOZOOHBIX TI'PHU-
00B — OTHOCUTEJIBHO KUIIeUHOIl mnajmouku. Ilo-
cjie 00pabOTKM KJIETOK-MATPHUI[ B THUIEPTOHUYE-
CKOM PAaCTBOpPE MJIU IIyTeM KHCJIOTHOI'O THAPOJIN3a
AHTUMUKPOOHBIE CBOMCTBA KOMILIEKCHBIX MaTe-
puasioB Bosdpocau Ha 20-40% . IIpo6sr ¢ wHKOPIIO-
PUPOBAHHLIMU YaCTHUIIAMU cepedpa B CMeCH C aHTH-
OMOTHKAMU YCUJIUBAJIN aHTUMUKPOOHBLIE CBOMCTBA
xjopaMGeHUKOJIa, TeTPAIMKJINHA, aMOKCHUKJIaBa
oTHOcuTesnbHO E. faecalis, a Tak:ke aHTHOMOTUKOB
TIeHUIIUJIITHOBOTO psafa (medrpraKkcoHa, medorak-
cuMa, aMOKCHUIIWJIJINHA, aMOKCHUKJABa) OTHOCHU-
tesibHO E. coli B :xxuarodasnoii cpeze. IToayuenubie
JaHHBIE MOT'YT IIOCJYKUTH OCHOBOI JIsI CO3JaHUS
HOBBIX aHTHMOAKTEPUANBHBIX U (PYHIUIIUAHBIX Ma-
TepHUaJioB Ha OCHOBE KJIETOK, MMIIPErHNPOBAHHBIX
YABTPAAUCIIEPCHBIMY BEIIleCTBAMMU.

Kniouesvle cnoea: KOMILIEKCHBIE MaTePUAJIBI,
yJIbTPagUCIEPCHBIE YACTUILI cepebpa, aHTuOaK-
TepuajabHble CBOMCTBA.

ANTIMICROBIAL ACTIVITY
OF MICROORGANISMS AND COLLOIDAL
SILVER BASED ON COMPLEX
MATERIALS

O.Yu.Voitenko, V. I. Podolska,
N.I.Gryshchenko, Z. R. Ulberg,
L.M.Yakubenko

Ovcharenko Institute for Biocolloidal Chemistry
of National Academy of Sciences of Ukraine,
Kyiv

E-mail: IBCC@ukrpost.ua

The antimicrobial properties of complex
materials containing ultradispersed silver
particles directly formed in the Candida albicans,
Escherichia coli, Pseudomonas fluorescens, and
Bacillus cereus cell walls were investigated.
Complex material based on pseudomonas was
more active against gram-positive bacteria,
the yeast like fungi based material was mainly
active against colibacillus. After a cell-matrix
treatment in a hypertonic solution or by acid
hydrolysis, the antimicrobial properties of
complex materials increased by 20-40%. In a
liquid-phase medium, the complex materials
with incorporated silver particles in composition
with antibiotics strengthened anti-microbial
properties of chloramphenicol, tetracycline and
amoxiclav antibiotics with respect to E. faecalis,
as well as penicillin antibiotics (ceftriaxone,
cefotaxime, amoxicillin, amoxiclav) against
E. coli. The obtained data can serve as a basis
for development of the new antibacterial and
fungicide cells based materials impregnated with
ultradispersed substances.

Key words: complex materials, ultradispersed
silver particles, antibacterial effect.
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