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AHOTALUI A
] 8§ Is©O Mikpdoionoriune OOTpYHTYBaHHS MAOIUIBHOCTI IMIIpErHaIii
HAHOYACTHHKaMU Ccpibjia Ta MiJl TOJIMEPHUX BHUPOOIB MJII MEIUYHOTO
3acTocyBaHHs. - KBamidikaiiitHa HayKoBa Mpaiisl Ha IIpaBax PYKOIMHCY.

Hucepramisi Ha 3700yTTS HAYKOBOTO CTyIeHs JokTtopa ditocodii 3a
cremanbHicTIo 222 «MenuiuHay, crieriaizalis «MikpoOioJorisy, (MeIuuH1 HAyK1) —
XapkiBCbKUI HalioHanpHUN MeauuHuil yHiBepcuter MO3 VYkpainu, Xapkis,
2021.

Huceprailisi NpUCBAYEHA BUBYEHHIO MPOTUMIKPOOHOT [1i  BUPOOIB
MEIUYHOTO MPU3HAYEHHS 3 MOJIMEpIB, IMIPETHOBAHMX HAHOYACTHMHKaMU Ag Ta
Cu, Ha MIaHKTOHHI Ta 010TUTIBKOB1 ()OpMHU 1CHYBaHHSI MIKpOOPTaHi3MiB, 30y THUKIB
THIITHO-3aNaIbHUX 3aXBOPIOBaHb Ta MIKO31B.

OcHoBHa rpyna AOCHIKYBaHUX — 33 JTUTHHU 3 MIKpOOHO-3amalbHUMU
3axBoptoBaHHAMU(M?33) Bikom Big 1 10 18 pokiB, 1m0 nepedyBayid Ha JIIKYBaHHI B
XIpypriuHoOMy BiJJIIJIEHHI XapKiBCbKOI 00JaCHOI AUTAYOI KIIIHIYHOI JikapHi Ne 1
ta 60 ocid 3 MIKO3aMH, 1110 MPOXOAMIIA OOCTEKEHHS U JIIKYBaHHS Yy XapKiBCbKOMY
MICBKOMY KJIIHIYHOMY HIKIpHO-BEHEPOJIoTiyHOMY aucrnancepi Ne5. 3a 10momMoroo
MIKpOO10JIOTIYHUX METOAIB JOCIHIKeHHs Ta iAeHTudikamii 30yauukie M33 y 33
niTel BusBiIeHO 37 mramiB Oaktepiit: Staphylococcusaureus i 15 mramis
(40,6%), Escherichia colii 12 mramis (32,4%), Pseudomonageruginosai 5
mramiB  (13,5%), Streptococcuspyogenes— 3 mramu (8,1%) # Klebsiella
pneumoniaé 2 mramu (5,4%).

MikonioriuHoMy  oOCTeXeHHIO miysirasio 60  malieHTiB,  3amnajbHi
3aXBOPIOBAHHS SKHX YCKJIAIHIOBAINCS OHIXOMIKO30M, pyOpodiTiero cTorl,
emaepmodiTiero i miko3amu, cnpuunHenumu Candida albicans it Trichophyton
spp [lpu BusBIEHHI OCHOBHHMX MaToreHiB Oymo BucisHo 12 mramiB Candida
albicans(20% sunankis) i 48 mramis Trichophytorspp (80% Bumnakis).

3 METOI0 CIPOIICHHS TEXHOJOTIYHOTO IMPOIIECY OACPKaHHS TOJICTUIICHY 3
AHTUMIKPOOHMMH BIJIACTUBOCTAMHM M 3a0€3MeuYeHHs] PO3MOAUTY HAHOYACTUHOK

cpibma y BchoMy 00’eMi Marepiamy OyJa0 MPOBEACHO TOCHTIKEHHS MO0
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OJIep>)KaHHS TMOJIETWICHY 3 AHTUMIKPOOHUMH BJIACTHUBOCTSIMH, SIKUW BKIIIOYAE
3MINTYBaHHS TOMIETUJICHY 3 HAHOYAaCTHHKAMHU cCpi0iia 3 TPaHyJAIIEI0 CyMIII,
ekcTpysiero mpu Temneparypi 160-190°C, 3aBaskm YoMy HaHOYACTUHKHU cpibna
PIBHOMIPHO PO3MOJUISIOTBECA Y PO3TOII MO BChOMY 00’€My IOJie€THJIEHA, IO
3a0e3revye CTiMKy aHTUMIKPOOHY Jif0.

[Ipy Bu3HaueHHI /i1 HAHOYACTHMHOK A(, IMIPErHOBaHUX Y KaTeTep 3
NOMIETWIEHY BHCOKOTO THCKY, Ha 3JaTHICTh KIIHIYHHUX 1 TECT-IITaMiB
MIKpOOprauizaMiB a0 (opmyBaHHs OIOIJIIBOK Ta Ha J000BI OlOIUTIBKH
BUKOPUCTOBYBAJIM SIKICHUM Ta KUIBKICHUM METOAU OIlIHKK. MIKpoCcKomis
npenapariB IpOBOAWIACS 3a JIONOMOroKw Mikpockona (Granum 3 MacisiHOIO
IMEpCi€l0  Ta CKaHyluyoro €JeKTpOHHOro Mikpockona. Ilokazano, mio
HAaHOYACTHUHKU Ag, IMIPETHOBaHI B KaTeTep 3 IMOJIETUIEHY BHCOKOIO THCKY,
BUKJIMKAIOTh PyHHYBaHHS JOOOBUX O10TUTIBOK 1 3aruOeb KIITUH Y HUX.

AHami3ytoud OTpUMaH1 pe3yyibTaTH MO0 3JaTHOCTI (POpMYBaHHS O10TIIIBOK
IUITAHKTOHHUMHU ~ KJIITMHAMU ~ MIKPOOPraHi3MiB 3a Jil HAaHOYaCTHMHOK  A(,
IMIIDETHOBAaHUX Yy HETKAaHWW MaTepial Ha OCHOBI BOBHM W CHHTETHYHOIO
MOJIIECTEPHOTO BOJIOKHA TOJIieTUIIeHTepedTanary, BU3Ha4Y€HO, 0 3/IaTHICTh J0
dopmyBanHs OiorutiBok 3HWkyeThes Bin 4,4 (Candida albicany no 10,9
(Klebdella pneumonid pa3siB MmopiBHAHO 3 KOHTPOJBHUMH 3HAYCHHIMHU O€3
BIJIMBY HAHOYACTUHOK cpidia.

[Ipu Bu3HaUEHHI Jii HAHOYACTUHOK A(, IMIPETHOBAHUX Y HETKaHUN MaTepial
Ha OCHOBI BOBHHU 151 CUHTETUYHOTO MOJTIECTEPHOTO BOJIOKHA
noiieTuiaeHTepedranary, Ha c@opmoBaHi A000BI OIOMJIIBKU MIKPOOPTraHi3MiB,
OyJI0 BCTAaHOBJICHO 3HW)KEHHS MOKa3HMKa IisHOoCTI Bix 1,6 (Escherichiacoli) mo
1,8 (Klebsiella pneunonia ta Staphylococcusaureuy pasis mHOpiBHSHO 3
KOHTPOJIbHUMHU 3HAYEHHSIMU 0€3 BIUIMBY HAHOYACTUHOK cpiouia.

Busnaueno, mo 3matHicTh 10 (GOpMyBaHHS OI1OMJIIBOK TUIAHKTOHHUMH
KJIITUHAMH MIKPOOPraHi3MiB 3 BHUKOPHCTaHHSIM KaTeTepiB, IMIIPErHOBAHMX
nanouyactuHkamu Cu, 3umxkyetnses Bix 1,7 (Escherichia coli)mo 12,3 (Klebsiella

pneumonid pa3a. [Ipy BUKOpHCTaHHI HETKAHOTO MaTrepially Ha OCHOBI BOBHH H
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CUHTETUYHOTO M0JIIECTEPHOTO BOJIOKHA noyeTuiieHTepedranary,
IMIIpeTHOBaHOTO HaHodacTHHKamMu (Cu, 37aTHICTh J0 YTBOPEHHS OIOIUTIBOK
sumkyBanack Bif 1,8 (Escherichia coli no 21,8 (Klebsiella pneumonigapasa
MOPIBHSHO 3 KOHTPOJIHHUMU 3HAYEHHSMHU O€3 BIUIUBY HAHOYACTHHOK.

OrmiHOIOBaHHS ~ pe3yJbTaTiB, OTPUMAHWX  IICIsS  BHU3HAYCHHS il
HaHoyacTHHOK CU Ha chopMoBaHi 1000B1 O10MUIIBKM MIKpOOpPTraHi3MiB pedepeHT-
mTamiB, OyJ0 BHUSBICHO JECTPYKIIF0 OIOMJIIBOK  JOCHIMHUX  IITaMmiB
MIKpOOpPTaHi3MiB, TMOPYLIECHHS IUTICHOCTI MOHOIIapy OIOIUTIBKM Ta 3HIKEHHS
MOKa3HUKY IIIJIBHOCTI TMpU  BHUKOPUCTAHHI  KarerepiB, 10 00poOieHi
nanonactuakamu Cu, Bim 1,6 (Pseudomonas aerugingsaio 1,9 (Klebsiella
pneumonia ra Candida albicang pa3za. 3 BUKOpPHCTaHHSM YCTHJIKH IS
MEJIUYHOTO B3YTTsA, 00poOieHoi HaHouacTUHKamu Cu, 37aTHICTh JO YTBOPEHHS
OiortiBok 3HIKYyBadack Bim 1,8 (Escherichia col no 2,6 (Candida albican¥
pa3iB y MITaMiB MOPIBHSIHO 3 KOHTPOJIbHUMH 3HAYCHHSIMHU.

[Ipu BuBYEeHHI 31aTHOCTI (opmMyBaHHsA OIOIUIIBOK  IUIAHKTOHHUMH
KJIIITUHAMH MIKPOOPTaHI3MIB 3a Jii HAHOYaCTMHOK A(, IMIIPETHOBAHUX Yy KaTeTep 3
TMOJTIETHJICHY BUCOKOTO THCKY Ta CBITJIOIOAHOTO BUIPOMiHIOBaHHS yepBoHOro (UCB)
i (ionerororo (PCB) cnekTpiB, OyJI0 BUSBICHO, 1110 ONTHUYHA HIUIBHICTH JOOOBOI
OlOTUTIBKM ~ JOCTIHMX INTaMIB 3HUXKYEThCs B KoMmiuiekci 3 UYCB  Bix
10,5 (Escherichiacoli) no 20,4 (Streptococcus pyogengesg komiuiekci 3 @CB — Bix
33,3 (Candida albicany no 56,8 (Streptococcus pyogenepasza MOpIBHSIHO 3
KOHTPOJbHUMHU 3HAYCHHSIMU 0€3 BIUIMBY HAHOYACTHHOK CpibJia i CBITIIOMIOHOTO
BUINIPOMIHIOBaHHS. BinOyBaeTbcsi 3HMKEHHS ONTUYHOI HIUIBHOCTI YTBOPEHHMX
OiorutiBok i3omstamu  y komiuiekci 3 UCB Bim 3 (Escherichia coli) mo
15 (Streptococcus pyogengsy kommiekci 3 ®CB — Big 9,5 (Klebsiella
pneumoni&) o 48,9 (Staphylococcus aureupasa mopiBHSIHO 3 MOKa3HUKAMHU 3a
BIUIMBY HAHOYACTHUHOK cpibiia 6€3 CBITIIOAI0JHOTO BUIPOMIHIOBAHHSI.

[Ipu BuBYeHHI 31aTHOCTI (opmyBaHHsA OIOIUTIBOK  MJIAHKTOHHUMH
KJIIITHHAMH MIKpOOPTaHi3MiB 3a J1i HAHOYaCTHHOK A(Q, IMIPETHOBAaHUX Y HETKAHUM

nosiMepanit Matepian, Ta UCB it ®CB crnektpiB, Oyio BH3HAYEHO, IO ONTHUYHA



5

HIUIBHICT 1000BOI OiomtiBku y komiutekci 3 HCB 3umxyetnes Big 21,3 (Candida
albicang no 36,9 (Klebsiella pneumoni&) paza, y xomiuiekci 3 ®CB — Big
43,3 (Escherichia coli) no 64,7 (Streptococcus pyogen@asa MOpIBHIHO 3
KOHTPOJIbHUMHU 3HAYCHHSIMU 0€3 BIUIMBY HAHOYACTUHOK Cpi0ja ¥ CBITJIOMIOAHOTO
BUIIPOMiHIOBaHHsS. BinOyBaeTbcs 3HMKEHHS ONTUYHOI MIUTBHOCTI yTBOPEHHX
OiomutiBok i3omsatamu y komiuiekci 3 UCB Bin 3,4 (Klebsiella pneumoni&) mo
6,2 (Pseudomonaseruginosa pasa, y komimiekci 3 ®CB — Big 5,3 (Klebsiella
pneumoni&) mno 14,7 (Candida albicany pa3a mopiBHSHO 3 IMOKa3HHKaMH 3a
BIJIMBY HAHOYACTUHOK Cpibiia 6e3 CBITJIOAI0THOTO BUIIPOMIHIOBAHHS.

BusnauenHs nii HaHOYaCTUHOK A(J, IMIPErHOBAHUX y KaTeTep 3 MOJICTUIICHY
BHCOKOTO THUCKY, OJTHOYACHO 31 CBITJIOAIOJHUM BHUIIPOMIHIOBAaHHSIM YEPBOHOTO Ta
¢bioneroBoro cnexkTpiB Ha cpopMoOBaHi J00OBI OIOIJIIBKM 130JIATIB, 30YyIHUKIB
3aMajbHUX MPOIIECIB JO3BOJIMIJIO BCTAHOBWUTH, 110 ONTHUYHA HIIJIBHICTH J00OBOI
O1OMJIIBKM  JOCHITHUX ITamiB y Komiuiekci 3 UYUCB  3HmXKyeThCs  BiA
9,7 (Escherichiacoli) mo 14,5 (Streptococcus pyogenegsasa, 3 ®CB — Bix 30,2
(Candida albicangmo 42,6(Klebsiellapneumoni&) nopiBHSIHO 3 KOHTPOJILHUMH
3HauUGHHAMH 0€3  BIUIMBY HAHOYACTMHOK cpibia ¥  CBITJIOAIOTHOTO
BUIIPOMIHIOBaHHS. Crocrepiraerbcst ~ 3HMXKEHHS ~ ONTUYHOI  UIUIBHOCTI
chopmoBanux  OiommiBok i3omstamu  Bim 6,8 (Escherichia coli) mo
10,1(Streptococcus pyogengmsa 3a aii Ag it UCB Ta Bix 18,5 (Candida albicank
no 27,9 (Pseudomonasaeruginosa pasis 3a aii Ag it ®CB mnopiBHSIHO 3
NOKa3HMKAaMM 32 BIUIMBY HAHOYAaCTMHOK cpibjra 6e3  CBITJIIOMIOJAHOTO
BUIIPOMIHIOBaHHS.

AHami3 ojep)KaHUX pe3yJbTaTiB IMOKa3aB, IO 3a il CBITJIOMIOJHOTO
BUMIPOMIHIOBAaHHS KOMIUIEKCHO 3 HAHOYAaCTWHKaMu A(, M0 IMIpPErHoBaHi Yy
HETKaHWM MoJiMepHUM Martepian, Ha cdopmoBaHi AOOOBI OIOMJIIBKH 130JI5TIB
3HWKYeTbess 3a mii Ag # UCB Big 13,8 (Streptococcus pyogenesto
29,4 (Escherichiacoli) pa3za, y kommiekci 3 ®CB — Big 36,5 (Candida albicank
no 47,8 (Klebsiellapneumoni@&) pa3a mopiBHsAHO 3 KOHTPOJbHUMH 3HAYCHHSIMHU

0e3 BINIMBY HAHOYACTHMHOK Cpidia ¥  CBITJIOAIOAHOTO BHUIPOMIHIOBAHHS.
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BinOyBaeThcs 3HMKEHHS ONTUYHOI HIUTBHOCTI C(hOPMOBAHHUX JOOOBUX O10IIIIIBOK
3a nmii Ag i UCB Bix 8,3 (Streptococcus pyogenes 18,1 (Escherichiacoli) paza, 3a
nii Ag 1 ®CB — Bin 20,4 (Candida albicang mo 27,1 (Klebsiella pneumonia)
MOPIBHSHO 3 MOKa3HUKaMU 3a BIUIMBY HAHOYACTHMHOK cpiOyia 0e3 CBITIOAI0HOTO
BUIIPOMIHIOBaHHS.

IIpu BuBYeHHI 37aTHOCTI (OpPMYyBaHHS OIOIUIIBOK  IJITAHKTOHHUMU
KIIITUHAMHA MIKPOOpTraHi3miB 3a aii HaHo9acTHHOK CU, IMIIPErHOBaHUX y KaTeTep 3
NOMIETWIEHY BHCOKOTO THCKY, Ta CBITJIOJIOHOTO BHUIIPOMIHIOBaHHS — OYJi0
BCTAHOBJICHO, IO OIITHYHA IIUILHICTH H000BOI OIOILIIBKM IOCHIIHUX IIITaMIB
sHmKyethes 3a il Cu i UCB Bix 9,2 (Escherichiacoli) no 23,2 (Staphylococcus
aureugpasa, y komiuiekci 3 ®CB — Big 28,8 (Klebsiella pneumonia) no 64,4
(Staphylococcus aureéugasza mOpiBHIHO 3 KOHTPOJIBHUMHU 3HAYCHHSAMH 0€3 BILIMBY
HAaHOYACTHHOK MiJl i CBITJIOJIOJHOTO BUIIPOMIHIOBAHHS. B110yBa€eThCsl 3HMKEHHS
ONTHUYHOI WIILHOCTI yTBOopeHHMX OiommiBok i3oastamu Big 1,4 (Klebsiella
pneumoni®&) xo 5,7 (Escherichiacoli) pa3za 3a nii Cu it UCB, y xomrutekci 3 ®CB
Bix 2,4 (Klebsiella pneumoniae) no 17,2 (Escherichiacoli) pa3za nopiBuasiHO 3
MOKa3HUKaMU 32  BIUIMBY  HAHOYACTMHOK  Mial  0e3  CBITJIOAIOTHOTO
BUIIPOMIHIOBaHHS.

[Tpu BuBYeHHI 11i HaHOYacTUHOK CU, IMITPErHOBAHUX Y KaTeTep 3 MOJICTUIICHY
BUCOKOTO THCKY, Ta CBITJIOAIOJHOIO BHIIPOMIHIOBaHHSI YEPBOHOTO Ha CPOpPMOBaHI
O10TUTIBKH 1307151 TaMK, 0yJI0 BU3HAYEHO, 1[0 ONTUYHA IMIUIbHICTH J0O0BOI O10TIT1BKU
nocmiaHux mramiB 3HKyeThes 3a Aii Cu it UYCB Bin 6 (Klebsiellapneumonia&)
no 21,8 (Staphylococcus aureupasa, y xommiekci 3 ®CB — Big 9,5 (Klebsiella
pneumoni&) mo 41,3 (Staphylococcus aureugpasza moOpiBHAHO 3 KOHTPOJIbLHHUMH
3HaYEHHSIMH 0€3 BIUTMBY HAHOYACTHUHOK Mifl i CBITJIO10HOTO BUIIPOMIHIOBAHHSI.
BinOyBaeThCcsl 3HMKEHHS ONTUYHOI IIIIBHOCTI cpopMoBaHUX JOOOBUX O10OTUTIBOK
i3omsramu 3a gii Cu # YUCB Bim 3,2 (Klebsiella pneumonise) mo 12,3
(Staphylococcus aureuspasa, 3a BmmBy Cu it ®CB - Big 5 (Klebsiella
pneumoni&) ao 23,8 (Streptococcus pyogengssiB MOPiBHAHO 3 MOKa3HUKAMU 3a

BIUTMBY HAHOYACTUHOK MiJil 0€3 CBITIOII0ITHOTO BUMPOMIHIOBAHHS.
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IIpu BuBYeHHI 37aTHOCTI (GOpPMYyBaHHS OIOIJIIBOK IUIAHKTOHHUMH
KIIITUHAMH MIKPOOPTaHi3MiB 3a Jii HaHOYacTWHOK CU, IMIOpPETHOBAHUX y HETKAHUI
MOJIIMEPHUI MaTepiaj, Ta CBITJIOIIOAHOIO BUIPOMIHIOBaHHA, OyJIO BH3HAYEHO, IIIO
ONTUYHA IIIBHICTh 1000BO1T O10TUIIBKU JOCTIAHUX IITaMiB 3HKYEThC 3a 111 CU i
YCB Big 13,4 (Escherichiacoli) mo 29,9 (Klebsiella pneumoni@&) pa3a, y
xomiutekci 3 ®CB — Big 17,7 (Escherichiacoli) mo 47,7 (Candida albicany pasza
MOPIBHSHO 3 KOHTPOJIbHUMH 3HAYCHHSIMH O€3 BIJTUBY HAHOYACTUHOK MiJIi.

BinOyBaeTbcs 3HMXKEHHS ONTHYHOI WIUIBHOCTI C(HOPMOBAHUX O10TUTIBOK
i3osaramu 3a BrmBy Cu ta YUCB Big 3,5 (Klebsiella pneumonia) mo 10,4
(Staphylococcus aureuspaza, y kxomiuiekci 3 ®CB — Big 5,2 (Klebsiella
pneumonia&) no 23,2 (Streptococcus pyogengsmsa MmopiBHIHO 3 OKa3HUKAMH 3a
BIUIMBY HAHOYACTHHOK MiJli 6€3 CBITJIOAI0THOTO BUIIPOMIHIOBAHHS.

HoBuszna po0OoTu mossrae mich y 4omy. Ymepule BHSBIEHO, IO 3a il
HaHO4YacTUHOK Ag i Cu, IMIOPETHOBAHUX Y BUPOOU I MEAMYHOTO 3aCTOCYBAHHS
3 MOJIETWIEHY, 3HaTHICTh A0 (opmMyBaHHS OIOIUTIBOK 3HUXKYETHCA Y BCIX
JOCIIIIHUX IITaMIB.

VYmepiie  BUSBICHO  TOPYIICHHS  [UIICHOCTI ~ MOHOIIApy  J1000BOi
c(hopMOBaHOi O10TITIBKY 31 3HIKEHHSM MOKA3HUKY IIUIBHOCTI 32 JI1i HAHOYAaCTUHOK
Ag # Cu, IMIIpErHOBaHMX y BUPOOHU JUIsi MEAMYHOTO 3aCTOCYBaHHS: KaTeTep 3
MOJIETUJIIEHY BHUCOKOTO THUCKY Ta HETKaHWM MaTepial Ha OCHOBI BOBHHM W
CUHTETHUYHOTO MOJIIECTEPHOTO BOJIOKHA TOJTieTUIICHTepedTanary.

JIOTIOBHEHO HAYKOB1 JiaH1 IIOA0 BIUIMBY CBITJIOAIOHOTO BUITPOMIHIOBAHHS
Ha KJIIHIYHI IITaMM MIKPOOPraHi3MiB W BHSBJIEHO, IO 3a Jii CBITJIOA10/THOTO
BUNIPOMIHIOBaHHS ()10JIETOBOTO I UYEPBOHOTO BUIMPOMIHIOBAHHS KOMILUIEKCHO 3
HaHovyacTUHKaMu Ag i Cu, IMIpEerHOBaHUMHU B HETKAHUI MOJIMEPHHUIN MaTepial,
Ha c(hopMOBaHi 10O0B1 OIOTUTIBKH 130JISITIB BiI0YBAEThCS A€30pTaHizailisi J000BUX
OIOIUTIBOK 3 YTBOPEHHSM OTBOpPIB, uepe3 SAKi MOXIWBE TMPOHUKHEHHS
MPOTUMIKPOOHHUX MPENapaTiB.

Y po6oTi yTouHEHO HayKOBi JaH1 100 BBy Ag i Cu, IMIIPErHOBaHUX Y

BUPOOH JUII MEAMYHOTO 3aCTOCYBaHHs 3 MOJieTWlIeHy Ha i3oistu Trichophyton
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rubrum, # mnokazaHo, 1O 30YAHHKH MIKO31B yTBOPIOIOTH JIPiOHI  KOJIOHII Ta
3pOCTAlOTh MOBILILHO ¥ epe3 18 10 yTBOPIOIOTH HEBEIHKI 32 PO3MIPOM KOJIOHIT 70
6 MM, a dyepe3 26 ai6 - 17 MM OJ11710-KOPHUYHEBOTO KOJIbOPY 3 IIUIBHUM LIEHTPOM.
JoBeneHo, mo 3a Jii KOMIUIEKCHOTO 3acTocyBaHHsi HaHodacTUHOK Cu # UC]]
niaMeTp KoJioHii ctaHoBuB 4 MM, a 3a Aii ®CB — 2 mm. 3a xoMIuIeKcHOT ii
HaHouyacTHHOK Ag i1 UC]l niameTp KOJIOHIT CTaHOBMB 70 2 MM, a 3a aii ®CB — 1o 1
MM.

Ha ocHOBI mornuOieHOro BUBYEHHS BIEpIIE TOBEACHO IOLIIBHICTH Ta
edeKTUBHICTh iMIperHaiii HaHouyacTUHKaMu Ag Ta Cu BHUPOOIB 3 MOJIETUIICHY
BUCOKOTO THCKY Ta HETKaHUX [MOJIMEPHUX MaTepialiB i MEIUYHOIO
3aCTOCYBaHHA pa3oM 13 3aCTOCYBaHHSM CBITJIOJIOJHOTO BHUIIPOMIHIOBAHHS
YEpBOHOTO U (PIOJIETOBOTO CHEKTPIB 3 MOMKIUBICTIO MPOQITAKTUKH BUHUKHEHHS
THIAHO-3aNaJIbHUX MPOLIECIB Ta MIKO31B.

[IpakTuuHe 3HAa4YEHHS OJIEP)KAHUX PE3YJbTATIB MOJSTa€ B HAYKOBOMY
OOTpyHTYBaHHI MEXaHI3MIB KOMIUIEKCHOI Aii HaHo4yacTMHOK Ag i Cu, ski
IMIIDETHOBAaHI Yy TMOJIMEpPHUA Martepian i MEAMYHOIO BHUKOPUCTAHHA W
CBITJIOZ10THOTO BUIIPOMIHIOBAHHS YEPBOHOTO I (h10JIETOBOTO CIIEKTPIB.

Ha ocHOBI Bu3HaueHHsI 3AaTHOCTI 1O (OpMyBaHHS OIOTUIIBOK 30yIHHKIB
THITHO-3aNaIbHUX 3aXBOPIOBaHb Y AITEH Ta MIKOTUYHUX YCKIIATHEHb Y JOPOCIHX
31 HIKIPHUM 3aXBOPIOBAHHSIM MOXJIMBE MIKpPOOIOJOriYHE OOTpYHTYBaHHS HOBHX
MIIXOMIB JI0 KOMIUIEKCHOI Tepamii ¥ BIOCKOHAJIEHHS METOAIB MNPOQIIaKTUKU
MIKpOOHUX YCKJIaJHEHb.

PesynbraT aucepranii BIPOBAKEHO B HAYKOBY pPOOOTY CHOPITHEHUX
BUIIMX HABYAIBHMX 3aKJIa/iB YKpaiHu.

S dzt Y s o " GiofytkB MikPoopraHi3MiB, IiTH, MIKOTHYHI YCKIIaIHEHHS,
THiffHO-3amaibHI ~ 3aXBOPIOBAHHS, BUpOOU MEJINYHOTO MIPU3HAYECHHS,
HaHoyacTuHku AQ ¥ Cu, CBITJIONIOMHE BUIPOMIHEHHS YEPBOHOTO U (HiOJIETOBOTO

CIIEKTPIB, BIKOBA KaTEropisl.



SUMMARY
Hopta [ V. Microbiological substantiation of the feasibility of polymeric
products for medical application impregnation by nanoparticles of silver and
copper. — Qualifying scientific work as a manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 222
«Medicine», specialization «Microbiology», (medical sciences) — Kharkiv national
medical university of the Ministry of Health of Ukraine, Kharkiv, 2021.

The dissertation is devoted to the study of antimicrobial action of medical
products from polymers impregnated with Ag and Cu nanoparticles, on planktonic
and biofilm forms of microorganisms, causative agents of purulent inflammatory
diseases and mycoses existence.

The main group of the researched consisted of 33 children with microbial-
inflammatory diseases (MID) of the age from 1 to 18 years treated in the surgical
department of the Kharkiv Regional Children's Clinical Hospital Nel and 60
persons with mycoses examined and treated in Kharkiv city clinical skin and
venereal dispensary Ne5 on the day of hospitalization. 37 strains of bacteria were
detected in 33 children with the help of microbiological methods of research and
identification of MID causative agents: Staphylococcus aureus 15 strains
(40.6%), Escherichia colii 12 strains (32.4%), Pseudomonas aeruginosab
strains (13.5%), Streptococcus pyogenes 3 strains (8.1%) 1 Klebsiella
pneumoniaé 2 strains (5.4%).

60 patients were subject to mycological examination, their inflammatory
diseases were complicated by onychomycosis, feet rubrophytosis,
epidermophytosis and mycoses caused by Candidaalbicansand Trichophyton spp
In detecting basic causative agents 12 strains were cultivated: Candidaalbicans
(20% of cases) and 48 strains of Trichophyton spp.

In order to simplify the technological process of the production of
polyethylene with antimicrobial properties and the provision of the distribution of
particles of silver nanoparticles in the entire volume of the material, a study was

conducted to produce polyethylene with antimicrobial properties which includes
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mixing of polyethylene with silver nanoparticles with granulation of extrusion
mixture at a temperature of 160-190°C, thereby silver nanoparticles are evenly
distributed in the melt throughout the polyethylene volume, which provides stable
antimicrobial effect.

In determining the action of Ag nanoparticles impregnated with high
pressure polyethylene catheter on the ability of clinical and test-strains of
microorganisms to the formation of biofilms and on daily biofilms the qualitative
and quantitative assessment method was used. Microscopy of the preparations
was carried out using a Granum microscope with oil immersion and scanning
electron microscope. It is shown that Ag nanoparticles impregnated with a high
pressure polyethylene catheter cause the destruction of daily biofilms and death
of cells in them.

Analyzing the obtained results for the ability to form biofilms with
planktonic cells of microorganisms for the action of Ag nanoparticles impregnated
with the non-woven fabric based on wool and synthetic polyethylene terephthalate
polyester fiber, it has been found that the ability to form biofilms is reduced from
4.4 (Candida albicankto 10.9 (Klebsiella pneumonigtimes compared to control
meanings without Ag nanoparticles impact.

In determining the action of Ag nanoparticles impregnated with the non-
woven material based on wool and synthetic polyethylene terephthalate polyester
fiber on formed microorganisms daily biofilms the decrease in density index from
1.6 (Escherichia coli to 1.8 (Klebsiella pneumnia and Staphylococcus aurels
times compared to control meanings without Ag nanoparticles impact has been
found.

It has been established that the ability to form biofilms with
microorganisms planktonic cells using catheters impregnated by Cu decreases
from 1.7 (Escherichia colilto 12.3 (Klebsiella pneumonigtimes., The ability to
form biofilms decreased from 1.8 (Escherichia coli to 21.8 (Klebsiella

pneumonia times compared to control meanings without nanoparticles impact
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with the use of non-woven material based on wool and synthetic terephthalate
polyester polyethylene fiber impregnated with Cu nanoparticles.

Assessing the results obtained after determining the action of Cu
nanoparticles on the formed microorganisms daily biofilms of reference strains, the
destruction of biofilms of experimental strains of microorganisms, violation of the
integrity of biofilm monolayer and the reduce of the density index were
established: when using catheter, treated by Cu nanoparticles from 1.6
(Pseudomonas aerugings® 1.9 (Klebsiella pneumoniand Candidaalbicang
times in a strain; using the insole for medical shoes treated by Cu nanoparticles, the
ability to form biofilms reduced from 1.8 (Escherichia col to 2.6 (Candida
albicang times in strains compared to control meanings.

In studying the ability to form biofilms with microorganisms planktonic
cells under the action of Ag nanoparticles impregnated with a high pressure
polyethylene catheter and LED radiation of red (RLEDR) and violet (VLEDR)
spectra, it has been found that the optical density of the daily biofilm of the
experimental strains decreases together with RLEDR from 10.5 (Escherichia coly
to 20.4 (Streptococcus pyoges, together with VLEDR — from 33.3(Candida
albicang to 56.8 (Streptococcus pyogenesmes compared to control meanings
without Ag nanoparticles and LED radiation impact. There is a decrease of optical
density by isolates together with RLEDR from 3 (Esderichia coli) to 15
(Streptococcus pyogenestogether with  VLEDR - from 9.5 (Klebsiella
pneumonia) to 48.9 (Staphylococcus aureugimes compared to indices for
influence of Cu nanoparticles without LED radiation.

In the study of the ability to form a biofilm with microorganisms planktonic
cells under the action of Ag nanoparticles, impregnated with the non-woven
polymeric material, and RLEDR and VLEDR spectra, it has been found that the
optical density of the daily biofilm together with RLEDR is reduced from 21.3
(Candida albicany to 36.9 (Klebsiella pneumoni@ times, together with
VLEDR - from 43.3 (Escherichia col to 64.7 (Streptococcus pyogendsmes
compared to control meanings without Cu nanoparticles and LED radiation impact.
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Decrease of optical density of the formed biofilms together with RLEDR from
3.4 (Klebsiella pneumonig) to 6.2 (Pseudomonas aerugingstimes, together
with VLEDR - from 5.3 (Klebsiella pneumoni@ to 14.7 (Candida albicans
times compared to the indices for influence of Cu nanoparticles without LED
radiation.

Determination of Ag nanoparticles, impregnated with high pressure
polyethylene catheter, simultaneously with LED radiation of red and violet spectra
on the formed daily biofilms of isolates and inflammatory processes causative
agents allowed to establish that the optical density of the daily biofilm of
experimental strains together with RLEDR is reduced from 9.7(Escherichia coli to
14.5 (Streptococcus pyogendsanes, with VLEDR — from 30.2 (Candida albicank
to 42.6 (Klebsiella pneumoni@ compared to control meanings without Cu
nanoparticles and LED radiation impact. There is a decrease in the optical density
of the formed biofilms with isolates from 6.8 (Escherichia col to 10.1
(Streptococcus pyogenesmes for influence of Ag and ELEDR and from 18.5
(Candida albicankto 27.9 (Pseudomonas aeruginosames for influence of Ag and
VLEDR compared to the indices for influence of Cu nanoparticles and LED radiation
impact.

Analysis of the obtained results showed that the action of LED radiation
together with Ag nanoparticles impregnated with the non-woven polymeric
material, on formed daily biofilms of isolates was decreased under Ag and RLEDR
action from 13.8 (Streptococcus pyogends 29.4 (Escherichia coli times, together
with VLEDR - from 36.5 (Candida albicansto 47.8 (Klebsiella pneumonig
times compared to control meanings without Cu nanoparticles and LED radiation
impact. There is a decrease of optical density of formed daily biofilms for the
influence of Ag and RLEDR from 8.3 (Streptococcus pyogends 18.1 (Escherichia
coli) times, under the action of Ag and VLEDR — from 20.4 (Candida albicankto
27.1 (Klebsiella pneumoni@) times compared to the indices for the influence of

Cu nanoparticles without LED radiation.
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In the study of the ability to form biofilms with microorganisms planktonic
cells for the actions of Cu nanoparticles, impregnated with high pressure
polyethylene catheter, and LED radiation it has been found that the optical density
of the daily biofilm of the experimental strains decreases by the action of Cu and
RLEDR from 9.2 (Escherichia coli to 23.2 (Staphylococcus aureusmes, together
with VLEDR- from 28.8 (Klebsiella pneumonig to 64.4 (Staphylococcus
aureug times compared to control meanings without Cu nanoparticles and LED
radiation impact. There is a decrease of optical density of the formed biofilms with
isolated from 1.4 (Klebsiella pneumonig to 5.7 (Escherichia coli times under
the action of Cu and RLEDR, together with VLEDR - from 2.4 (Klebsiella
pneumoni&) to 17.2 (Escherichia coli times compared to the indices of Cu
nanoparticles impact without LED radiation.

When studying the action of Cu nanoparticles, impregnated with high
pressure polyethylene catheter, and red LED radiation to formed biofilms with
isolates, it has been found that the optical density of the daily biofilm of the
experimental strains decreases by the action of Cu and RLEDR from 6 (Klebsiella
pneumonia&) to 21.8 (Staphylococcus aureusmes, together with VLEDR — from
9.5 (Klebsiella pneumonig) to 41.3 (Staphylococcus aureusimes compared to
control meanings without Cu nanoparticles and LED radiation impact. There is a
decrease in the optical density of the formed daily biofilms with isolates for the
action of Cu and RLEDR from 3.2 (Klebsiella pneumonig to 12.3
(Staphylococcus aureugimes, for the influence of Cu and VLEDR — from 5
(Klebsiella pneumonig) to 23.8 (Streptococcus pyogendsmes compared to the
indices of Cu nanoparticles without LED radiation.

In studying the ability to form biofilms with microorganisms planktonic
cells for the action of Cu nanoparticles, impregnated with non-woven polymeric
material, and LED radiation, it has been found that the optical density of the daily
biofilm of the experimental strains decreases by Cu and RLEDR action from 13.4
(Escherichia colito 29.9 (Klebsiella pneumonig times, together with VLEDR —
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from 17.7 (Escherichia colito 47.7 (Candida albicanstimes compared to control
meanings without Cu nanoparticles impact.

There is a decrease in the optical density of the formed biofilms with isolates
for the influence of Cu and RLEDR from 3.5 (Klebsiella pneumonig to 10.4
(Staphylococcus aureugimes, together with VLEDR — from 5.2 (Klebsiella
pneumonia&) to 23.2 (Streptococcus pyogendsmes compared to the indices for
the influence of Cu nanoparticles without LED radiation.

Novelty of work is as follows. For the first time, it was found that for the
actions of Ag and Cu nanoparticles impregnated with polyethylene products, the
ability to form biofilms is reduced in all experimental strains.

For the first time a violation of the integrity of the daily formed biofilm
monolayer with a decrease in the density for the action of Ag and Cu nanoparticles
impregnated with the products for medical use was found: a high pressure
polyethylene catheter and a non-woven material on the basis of wool and synthetic
polyethylene terephthalate polyester fiber.

Scientific data on the influence of LED radiation on clinical strains of
microorganisms are complemented and it has been found that for the action of
LED radiation of violet and red spectra together with Ag and Cu nanoparticles
impregnated with non-woven polymeric material, on the formed daily biofilms of
isolates there is a disorganization of daily biofilms with the formation of holes
through which penetration of antimicrobial preparations is possible.

Scientific data on the influence of Ag and Cu, impregnated with the products
for medical use of polyethylene on Trichophyton rubrum isolates have been
clarified by the research as well as it has been demonstrated that mycosis causative
agents form small colonies and grow gradually and form small in size colonies up
to 6 mm in 18 days, in 26 days - 17 mm of pale brown color with dense center. It
has been proved that with complex use of Cu nanoparticles the diameter of
colonies was 4 mm, with the action of VLEDR — up to 1 mm.

On the basis of in-depth study, the feasibility and efficacy of Ag and Cu
nanoparticles impregnation of the products of high pressure polyethylene and non-
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woven polymeric materials for medical use together with the use of LED
radiation of red and violet spectra with the possibility of prophylaxis of purulent-
inflammatory processes and mycoses was proved.

The practical value of the obtained results is in the scientific substantiation
of the mechanisms of complex action of Ag and Cu nanoparticles, impregnated
with a polymeric material for medical use, and LED radiation of red and violet
spectra.

Based on the determination of the ability to form biofilms of purulent-
inflammatory diseases causative agents in children and mycotic complications in
adults with skin diseases, the microbiological justification of new approaches to
complex therapy and improvement of prophylaxis methods of microbial
complications are possible.

The results of the dissertation are introduced into the scientific work of the
related higher educational institutions of Ukraine.

Key words microorganisms biofilms, children, mycotic complications,
purulent-inflammatory diseases, medical products, Ag and Cu nanoparticles, LED

radiation of red and violet spectrum, age category.
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BCTYTI

VY cydacHHMX ymMoOBax ramy3i 3aCTOCYBaHHS MOJIIMEPHUX MaTepialliB CTPIMKO
pO3MMPIOIOTECA.  PO3BUTOK ~ TakMxX  rajgy3edl  TeXHIKM, K  aBiaiis,
MaIllMHOOYAyBaHHS, TPAHCIOPT, MNOOyTOBa TEXHIKA, OY/IIBHUIITBO, XapuyoBa
IIPOMUCIIOBICTb  HEMOXKITUBO ysIBUTH 0€3 3acCTOCyBaHHS  MOJIMEPHUX
matepianis [86;89;113].

HanzBuuaiina BakiyBa poOJIb TMOJIMEPIB B CyYacHId MEAWIMHI, B SKIA
MOJIIMEPU BUKOPUCTOBYIOTH SIK MEIUKO-TEXHIUHI MaTepiajii y BiJHOBIIOBaJIbHIN
Xipyprii, TpaBMaToJorii Ta opromneuii, 0hTaabMOJIOri, CTOMATOJIOTI] Ta IIEJIEMHO-
JUILOBOMY TMPOTE3yBaHHI, Y (QYHKI[IOHATLHUX BY3JlaX XIpypriyHUX amapariB Ta
iH. [56;156]

3apa3 BUKOHAHO YMCIIEHHI JOCIHIJKEHHS EKCIUTyaTallliHUX BJIACTHBOCTEH
MOJIIMEPIB B YMOBAX PI3HUX BHUJIB JECTPYKIIT — TEPMIYHOI, TEPMOOKHUCIIOBAIBHOI,
pazianiiHoi, MexaHI14yHOi, (JOTOXIMIYHOI Ta IHIIUX BUIIB AecTpykiii. OgHak a0
BOTO Yacy CHUCTEMAaTHYHO HE JOCIHIHKYBaJlach MIKPOOIOJIOTiYHA JECTPYKIis
MOJIIMEPIB, TOOTO AECTPYKIIIS 1]l BIUIMBOM PI3HUX MIKPOOPTaHi3MiB. MiX 1HIIUM,
BIJIOMO, III0 MIKPOOIOJIOTIYHA JECTPYKISI — OJWH 3 HaWHEOE3NEUHINUX BUIIB
NECTPYKIIii, IKHI MOKe pyHHYBaTH BUPOOHU 3 MOTIMEPIB 1 00YMOBIIIOBAaTH BIIMOBY
B poOOTI PpI3HUX TEXHIYHUX CcHUCTeM. BigoMo, 1O OCHOBHUM (HaKTOpOM
aTOreHHOCTI MIKPOOPIaHi3MiB € yTBopeHHs OiommiBok [32;72;101;141;146].

YTBOpeHHsT OIOMJIIBOK MIKPOOPTaHi3MIB Ha BUpOOax 3 TOJIMEpIB Mae
tonorpadiuyHuil  Xapaktep. [ ITpPOCKOMIYHICTh IUIACTHYHUX Mac  CIPUSE
PO3MOBCIO/KEHHIO MIKPOOPTaHi3MiB, [0 MPHU3BOJIUTH JO CYTTEBOI 3MiHU
BJIACTUBOCTEH BHPOOIB 3 TOJIiMEpiB 200 JI0 MOBHOTO iX pyiiHyBaHHs [17].

ToMmy pO3BUTOK MOCHIIKEHh MIKPOOIOJIOTIYHOI ACCTPYKIIIi TMOTIMEPHHUX
MaTepiaiiB € aKTyaJbHUM 1 JI03BOJIIE PO3POOJISTH HOBI METOJU 3aXUCTy BUPOOIB
B/l BIUIMBY MIKPOOPTaHi3MiB Ha BIAMIHY BIJ BIJOMHUX, B SKHX JIOBOJI YacTo

BUKOPUCTOBYIOTh TOKCUYHI pe4OBHHH [7;42].
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3apa3 n00pe BiOMO, IO SK MPUPOJHI BUCOKOMOJICKYJISIPHI CITOJTYKH
(KJIITKOBHHA, O1JIKM), TaK 1 CAHTETUYHI MOXKYTh pyHHYBAaTHUCA i/l BIUIUBOM >KUBUX
OpraHi3MmiB, TMEpeBaXHO OIOMIIBOK MikpoopraHizmiB. OjHaK, 10 ChOTOJHI HE
BUSIBJICHO 3JaTHICTh YTBOPEHHS O10ILIIBOK MIKPOOPTraHI3MIB Ha PI3HUX HETKAHHUX
Marepianax.

CtpiMKHii piCT HAYKOBHUX JIOCTIKEHb B TaJTy31 HAHOTEXHOJIOTIH, 110 00111s€
HU3KY TIepeBar 3a paxyHOK BUKOPHUCTAaHHS HOBHX PECypCiB — HAHOYACTOK METaJIiB.
Binomo, 1m0 HaHoOMaTepiadl BUSBISIOTH SIKICHO HOBI XapaKTEPUCTUKHU, 3aBISIKU
3pOCTaHHIO BEJTWYMHHM BIAHOILIEHHS IUIONII BLIBHOT MOBEPXHI YAaCTUHOK JO iX
00’eMy, 301IbILIEHHIO YACTKHA MOBEPXHEBUX aTOMIB PEYOBUHU 1 TOMY I1JIBUILEHHIO
peakIiitHoi 34aTHOCTI Ta 610JI0T1YHOT AKTUBHOCTI.

YpoIoBXK OCTaHHIX POKIB 3pOCTa€ IHTEPEC 3 JOCIIKEHHS BUKOPUCTAHHS
HAHOYACTOK METAJIIB HE TUIbKH B TEXHIIII, a 1 y NpakTU4Hii meaunuHi. Hanpuknan,
010/I0CTYITHICTh MiJIl 3 OPraHi3MOM JIFOAUHU TMOSCHIOETHCS THUM, IO IIEH MeTal €
CKJIQJHUKOM BEJIMKOI KIJBKOCTI JKUTTEBO BAXJIMBUX (PEPMEHTIB, TaKUX SK
mismnokenaaza, Cu-Zn-cymepokcuaaucMyTasa, THPO3WHA3a, IEepyJIOIUIa3MiH,
IIUTOXPOMOKCH 1a3a Ta iHIIHX [84].

€ maykoBi gocmimkenns [49;60;70;101;103;107;122;132], B sKuX
PO3IIIAIA€THCS TO3UTUBHUN €(eKT HAHOYACTOK TAKOTO METAITy, SIK MiJlb, Y 3B'SA3KY
3 OaKTEepUIMAHUMH BIACTUBOCTAMU. BuH3HaueHO ne31H(DIKYIO4l BIACTUBOCTI
MOBEPXOHb MIJIHMX CIUIABIB, ajie X MeEXaHI3MU aHTUOakTepiaabHOl mii Midi, ii
AHTUMIKpPOOHI BIIACTUBOCTI Ta 3/IaTHICTh BIUIMBATH HAa YTBOPCHHS O10TUIIBOK
MikpooprauizmiB [29], yce Ime € HECMCTEMHMMH 1 3HAXOASAThCS B CTaHI
pO3pI3HEHUX JOCHiKeHb. HaHOMiIb Mae HHU3KY MepeBar mepes HaHOCpiOIoM,
HAHO30JIOTOM, HAHOTHUTAHOM: TO-TIepIie — 010CYMICHICTh 3 OPraHi3MOM JIIOJMHU;
MO-/pyre — 3Ha4YHY MPOTUMIKPOOHY €(EeKTUBHICTh; MO-TPETE — EKOHOMIYHICTh MPH
BUPOOHMIITBI.

Yce BHUKIIa[eHE BUIIE BU3HAYAE aKTYaIbHICTh MPOBEACHUX JOCIIIKCHb, 110
JacTh 3MOTy OOIPYHTYBaTH HOB1 IIJAXOAW JO TIABHUINCHHS €(GEeKTUBHOI

IPOTUMIKPOOHOT MPO(IIAKTUKN YTBOPEHHS IMIUIBHUX O10MUIIBOK MIKpOOPTaHI3MiB,



25

30yIHUKIB THIHHO-3aMaJIbHUX TPOIIECIB, HA MEAUYHUX BUPOOAX 3 IMOJIETUIICHY
IUIIXOM 3aCTOCYBaHHS HaHOYAaCTUHOK Ag Ta Cu, IMIPErHOBAaHUX y TOJIETUIICH
BHUCOKOT'O THUCKY.

N mnoTe3a A aadrde [BIX@K, HI® BH3HAYCHHSI MEXaHI3MIB
BIUIMBY HaHO4YacTUHOK Ag Ta Cu, IMIpPErHOBaHUX Yy BHUPOOM MEIUYHOTO
MIPU3HAYCHHS 3 TOJIMEPIB, Ha (PaKTOPH MaTOT€HHOCTI MIKpOOPraHi3MiB, 30y IHUKIB
MIKpOOHO-3alaJIbHAX 3aXBOPIOBAaHb i MiKO31B, Y TOMY YHMCJIl W Ha 3AaTHICTH O
O10TUTIBKOYTBOPEHHS, [O3BOJIUTH JIOBECTH JAOLIIBHOCTI BHUKOPHUCTaHHA IX Y
MEIUYHIN  MpakTulll g [IABUIIEHHS ~ €(QEeKTHUBHOCTI  KOMILJIEKCHOI
MPOTUMIKPOOHOT Teparii XBOPUX Ta JJi 3a100iraHHss BAHUKHEHHS YCKJIaIHEHb.

3B' 430K pob6boTmnm 3 HaAayKOBMUMU Nporpawm

HJIP BuxoHyBasiacs B paMKax HayKOBO-AOCHITHUX poOIT XapKiBCHKOTO
HaIllOHAJIBHOTO MEJAMYHOIO YHIBEPCUTETY Kadenpu MiKpoO10JIorii, BIpycoorii Ta
imyHosorii imM. mpod. J. Il. I'punpoBa: TemMu 3 (iHAHCYBaHHSIM 3a paxyHOK
HepxOromxery MO3  Vkpainn: «Brums — (izuko-0ionoriyaux (axkTopiB  Ha
KOMYHIKaTHBHI BJIACTUBOCTI MIKPOOPraHi3miB, 30yJAHHUKIB THIMHO-3aHaJbHUX
nporieciBy (Ne mepxkpeectparii: 01120001822 2012-2014 pp.), Temu kadeapu:
«EkcnieprMeHTallbHE MIKpOO10JOTiyHE OOTPYHTYBaHHSI MPOTUMIKPOOHOI Tepamii
rHilfHO-3ananbHUX 3axBopioBaHby (Ne mepxkpeectparrii: 0114U003390, 2014-2016
pp.), «YIOCKOHAJIEHHS METOJIB JIIarHOCTUKHU Ta JIIKyBaHHS THINHO-3aMaJIbHUX
3aXBOPIOBAHb, BUKIIMKAHUX  yMOBHO-TIATOTEHHMMH  MIKPOOpTraHi3MaMm»
(Ne mepsxpeectpari: 0118U000930, 2017-2019 pp.) ta ExcmepumeHTambHE
OOTpYHTYBaHHsI 3aCTOCYBAaHHSI KOMIUIEKCY MPOTHUMIKPOOHUX 3acO0IB Ha IiJCTaBl
BU3HAYCHHS OCOOJIMBOCTEH MIKpOOIOJOTIYHUX BIACTUBOCTEH 30yAHHUKIB THINHO-
3amanbHUX 3axBopioBaHb (Ne mepskpeectpamii: 01200102569, KITKBK 2301020 —
npukiagna 2020-2024 pp.)

MeTa i 3aBgaHHSA AOCAi AXEHHS
Merta — BU3Ha4YE€HHS TPOTUMIKPOOHO1 /i1 BUPOOIB MEAMYHOTO MPU3HAYCHHS

3 TIOJIIMEpPIB, IMIIPErHOBaHWX HaHouyacTHHKamMu Ag Ta Cu, Ha TUIAHKTOHHI Ta
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OlorutiBKOBI  ()OpMHU  ICHYBaHHS MIKPOOpraHi3MiB, 30yJHHUKIB MIKPOOHO-

3arajbHUX 3aXBOPIOBaHb Ta MIKO31B.

Jlist nocsirHeHHst MeTH O0yio copmyniboBaHO 3 & B [1 & H H A
1. BusnaunTtu BUAOBUI CKJIa] 30yAHUKIB MIKPOOHO-3aMaIbHUX 3aXBOPIOBaHbL Ta

MIKO3IB.

2. Po3pobutn cnocid6 oxaepkaHHS MiKpOOIOJOTIYHO CTIMKOTO TOJIETUICHY 13
HAHOYACTHUHKAMHU JIJIs1 BATOTOBIICHHS! BUPOO1B MEAUYHOTO 3aCTOCYBAHHS.

3. BuBuutu 3pmatHicTe 10 ¢dopMyBaHHS OIOMJIIBOK MiKpoOpraHizMaMu 3a il
HaHouyacTMHOK Ag Ta CU, IMIPETHOBaHUX y BUPOOU MEIUYHOIO NMPU3HAYECHHS 3
MOJIIMEPIB.

4. BCTaHOBUTHM aHTUMIKPOOHY AaKTHUBHICTh TMOJIETHJIEHY BHCOKOTO THCKY Ta
HETKAHOTO0 Marepialy Ha OCHOBI BOBHM W CHHTETHYHOIO IIOJIIECTEPHOTO
BOJIOKHA TIOJIieTHIIeHTepedTanaTy, iMIperioBanux HaHouyacTuHkamu Ag ta Cu
Ha ped)epeHTHI Ta KJIiHIYHI ITaMU MiKpooprasi3mis (in vitro).

5. BuzHaunTu KOMILJIEKCHUH BIUIMB HaHO4YacTUHOK AJ Ta CU, iIMIOpEerHOBaHHX Y
BUpOOM MEAMYHOIO TMPU3HAYEHHS 3 TMOJIMEpiB, Ta CBITJIIOJIOAHOIO
BUIIPOMIHIOBaHHSI Y€PBOHOTO ¥ (Pi0JIETOBOTO CIIEKTPIB HA MPOBIiJIHI 30yIHUKH
3aMajibHUX 3aXBOPIOBAHb Ta MIKO31B 3aJI€5KHO BIJl BIKY.

6. OOrpyHTyBaTH JOLUIBHICT, BHUKOPHCTaHHS HaHo4yacTUHOK Ag Ta Cu s
IMITperHaiiii BUpoOiB 3 MOMIETUIIEHY BUCOKOTO TUCKY Ta HETKAHUX MOJTIMEPHHUX
MatepianiB Juisi MEAUYHOTO 3aCTOCYBAHHS, OKPEMO M pa3oM 13 CBITIOIIOAHUM
BUINIPOMIHIOBaHHSM YEPBOHOTO 1 (h10JIETOBOTO CIIEKTPIB.

I B' " Cls H tsHOEoTHMdknPEOZEY HAHOKOMITO3UTIB.

} toJ HO3d Is H s pimuadeyHi TedztcTi 10 popmyBaHHS OiOMITIBOK
130J151TaMH y TUTAaHKTOHHIN Ta O10TUTIBKOBIM (hopmax iCHYBaHHS 3a Jii TOJIIMEPHUX
BHUPOOIB, IMIPErHOBaHUX HaHOYacTUHKamMu Ag Ta Cu.

MeTtToaun p[AoOoCAHAi AXEHHH

1. MikpoOiosioriuHuid — 1IeHTU(dIKaIIg MIKpPOOPTaHi3MiB 3a JOIMOMOTIOIO

1IeHTUDIKAIIHAX HaOOpiB <<MIKPO-HA-TECTN»; BU3HAYEHHSI

YyTJIMBOCTI IITaMiB MIKpPOOpraHiamiB J0 HaHoudacTMHOK Ag Ta Cu,
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IMIIPETHOBAHUX y BHUPOOM MEAUYHOTO NPU3HAYECHHS 3 IMOJIMEpIB.
TectyBaHHs 130J1TIB Ha 3AATHICTh yYTBOPIOBATH OIOIUIIBKA Y YalIKax
[lerpi d=40MM Ta B TJIOCKOJOHHUX TOJICTUPOJOBUX IUIAHIIIETAX.
BumiproBaHHs ONTHYHOI IIUIBHOCTI (OA.OII.) BUXIAHOI OakTepiaabHOI
cycrensii mpoBoauiocs Ha mpudopi «Densi-La-Metery, a IHOKyThbOBaHUX
OakTepiaibHMX KITHH — Ha doTomeTpi «Multiskan EX» mpu moBxkuHi
xBum 540 HM; MIKPOCKOMIYHUN — BUKOPHUCTAHHSA CBITJIOBOI Ta
CKaHyI040i eJIEeKTPOHHOI MIKPOCKOITIi.

2. OBBUYHUA — BU3HAYEHHS KOMIUIEKCHOTO BIUIMBY CBITJIO/I10JJHOTO
BUIIPOMIHIOBAaHHS ~ 4YE€PBOHOTO ¥ (I10JIETOBOTO  CHEKTpIB 3
HaHouyacTuHKaMu Ag Ta Cu, IMOpPETHOBAHUX y BHUPOOH MEIUYHOIO
MPU3HAYEHHS 3 MOTIMEPIB.

3. CTaTuCTUYHUN — OLIHIOBAaHHS JOCTOBIPHOCTI OCIHITKEHUX MOKA3HUKIB.
[Ipu 00poOGieHHI pe3yibTaTiB BUKOPHUCTAHO METOJIU MapaMeTpUYHOL
CTaTUCTUKHU 13 3aCTOCYBaHHAIM IporpaMu «Statistica 7.

HaykoBa HOBMW3HA OTpPUMUMaAaHWUX pPe3ynbTa

Ha perionapuoMy piBHI BHU3HAYEHO, IO TMPOBITHUMHU 30yJHUKAMHU

MiKpOOHO-3aNaIbHUX 3aXBoproBaHb y aiTeil y 40,6% e Staphylococcuaureus y
32,4% - Escherichia coli y 13,5% - Pseudomonasaeruginosa y 8,1% -
Streptococcuspyogenesii 'y 5,4% - Klebsiella pneumonigea ocnoBHUMHU
NaTOr€HaMM, KI 3YMOBIIOIOTH MIKO3HI YCKJIQIHEHHS y JOPOCIUX 31 LIKIPHOIO
natojoriero € mramu Candidaalbicansi Trichophytonspp, 3 Hux Haiuyacrimie
syctpivatotees Trichophyton rubrumJrichophytonmentagrophytesi Trichophyton
concentricum

Halynu moganpmioro po3BUTKY HAYKOBI TOJIOKEHHS MO0 BIOCKOHAJICHHS

TEXHOJIOTIYHOTO  MPOIECY OJCp)KaHHS TOMIETWICHY 3  aHTUMIKpOOHUMU
BJIACTUBOCTSIMHU, SKHM BKJIIOYA€ 3MINIYBAHHS TMONIETHJICHY 3 HAHOYACTHMHKAMU
cpibisa, SIKMM BIJIPIZHSAETHCS BiJl AHAJIOTIYHUX THUM, IO TOJIETHUJIEH MOMEPEIHBO
o0poOnsitoTh 1% BazeniHOBOI oOJiii BiJ Macu MOJIETHIIEHY, CYMIII 3MIIIYIOTh

npotsiroM 30-50 XB mpu KiMHaTHIM TemMmeparypi, MICIs YOTro A0 CKIATy CyMIilll
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BBOJISITH CP10JIO Y BUTJISA/II HAHOYACTHUHOK 1 OJIEpKaHy CyMIII 3MIITyrOTh 111e 30-
60 XxB mpu KIMHATHIN TeMmeparypi, MIC/si YOTO OAEpXkKaHy CYMIII TPaHYIIOIOTh
eKCTpy3iero mpu TemmnepaTypi 160-190°C.

VYnepuie BusBiIeHO, 1O 3a Aii HaHoyacTUHOK AQ i Cu, IMIpPErHoBaHUX Y
BUPOOH Ui MEIMYHOTO 3aCTOCYBaHHs 3 TOJIETUIICHY, 3aTHICTh 0 (hOpMyBaHHs
O10TUTIBOK 3HUXKYETHCS y BCIX JOCHITHUX IITAMiB.

VYmepmie  BHSBICHO  TOPYIICHHS  IUIICHOCTI  MOHOMIApy  J000BOi
chopMoBaHOi OIOTITIBKY 31 3HIKEHHSM MOKA3HHUKY IIUIBHOCTI 3a 11 HAHOYaCTUHOK
Ag # Cu, IMIpETHOBaHUX y BUPOOHM JUIi MEAMYHOTO 3aCTOCYBAaHHS: Karerep 3
MOJIIETUJICHY BHUCOKOIO THCKY Ta HETKaHWW MaTrepial Ha OCHOBI BOBHHM W
CUHTETUYHOIO MOJIIECTEPHOTO BOJIOKHA TOJIieTUIICHTepedTaiary.

JIOTIOBHEHO HAaYKOB1 JIaH1 II0A0 BIUIMBY CBITJIOAIOHOTO BUIIPOMIHIOBAHHSI
Ha KJIHIYHI IITaMU MIKPOOPTaHi3MIB 1 BHUSIBJIEHO, IO 3a Jii CBITJIOZIOJHOIO
BUINIPOMIHIOBaHHS ()10JIETOBOTO W UYEPBOHOTO BUIPOMIHIOBAHHS KOMIUIEKCHO 3
HaHoYacTUHKamMu AQ #1 Cu, IMIOPErHOBaHUMHU B HETKAHUM MOJIMEPHUM MaTepia, Ha
chopmoBaHi 1000B1 O1OMIIBKK 130JIATIB BIAOYBA€ThCS JAe30praHizaiis J000BUX
OIOIUTIBOK 3 YTBOPEHHSM OTBOpPIB, uepe3 SAKi MOXIWBE TMPOHUKHEHHS
MPOTUMIKPOOHHUX MPENapaTiB.

VY po6oTi yrouHeHO HayKoBi JaHi moa0 BBy Ag i Cu, IMIOpPErHOBaHUX Y
BUPOOU [Is1 METMYHOTO 3aCTOCYBaHHS 3 MOJIETUIICHY Ha i3ossati Trichophyton rubrum
1 TIOKa3aHo, 1110 30yTHUKKU MIKO31B YTBOPIOIOTH JIPiOHI KOJIOHIi i 3pOCTat0Th MOBLIBHO
i1 uepe3 18 110 yTBOPIOIOTH HEBEIHKI 32 PO3MIPOM KOJIOHII 10 6 MM, a yepe3 26 mio - 17
MM OJ11]10-KOPUIHEBOTO KOJIBOPY 3 IIUTHHUM LIEHTPOM.

JloBenieHo, 110 3a /11 KOMIJIEKCHOTO 3acTOCyBaHHs HaHoYacTUHOK Cu it UC]]
miamerp KosoHii ckiaamaB 4 mm, a 3a gii ®CB — 2 MM Ta 3a KOMIUICKCHOI il
HaHouyacTuHOK A(Q ¥ UCJl miameTp KoJOHIT cTaHOBUB 110 2 MM, a 3a aii ®CB — mo
1 mm.

Ha ocHOBI mornuGieHOro BHBYEHHS BIIEpIIE JOBEJAEHO JOIIBHICTh Ta
e(eKTUBHICTh iMIIperHaiii HaHodacTuHkamMu Ag Tta Cu BuUpOOIB 3 MOJiETUIICHY

BUCOKOTO THCKYy Ta HETKAaHMX IMIOJIMEPHHX MaTepialiB Mg MEIUYHOTO
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3aCTOCYBaHHSA pa3oM 13 3aCTOCYBAHHSIM CBITJIO/IOJJHOTO BUIIPOMIHIOBaHHS
YepBOHOTO ¥ (PIOJETOBOTO CHEKTPIB 3 MOMJIMBICTIO MPOQITAKTUKA BUHUKHEHHS
THIHHO-3aMaIbHUX MPOIIECIB Ta MIKO31B.

MpakKTMUWUYHE 3HaAUYeHHSA OTpPpUMAHUX pe3yn

[IpakTruHe 3HAYCHHS OJEP)KAHUX PE3YyJbTATIB TMOJISITaE B HAYKOBOMY
OOTpyHTYBaHHI MeEXaHI3MIB KOMIUIEKCHOi mii HaHoyactTmuHOK Ag #  Cu,
IMIIPETHOBAaHUX y TIOJMIMEpPHHMM Marepial Jii MEIUYHOTO BUKOPHCTAHHA, U
CBITJIOAI0JTHOTO BUIPOMIHIOBAHHSI YE€PBOHOTO i (h10JIETOBOTO CIIEKTPIB.

Ha ocHOBi1 BH3HayeHHs 37aTHOCTI 10 (opMyBaHHS OI1OIUIIBOK 30YTHHUKIB
THIMHO-3aMaJbHUX 3aXBOPIOBAHb y JIITEH Ta MIKOTUYHUX YCKJIATHEHb Yy JTOPOCIHUX
31 MIKIPHUM 3aXBOPIOBAHHSIM MOXJIMBE MIKpPOOIOJOTiYHE OOTPYHTYBaHHS HOBHX
MIIXOMIB JI0 KOMIUIEKCHOI Tepamii W BIOCKOHAJCHHS METOAIB MPOQiIaKTUKH
MIKpPOOHUX YCKJIaAHEHb.

Ha miacTaBi mpoBeieHOro JOCIIIKEHHS 3alIPOIIOHOBAHO: CIIOCIO OIepKaHHS
MIKpPOOIOJIOTIYHO CTIMKOTO TMOJIETWICHY, II0 € TEXHOJIOTIYHOK PO3pPOOKOI0
OJICpKaHHS TOJIETHICHY 3 aHTuMikpoOHUME BiactuBocTsiMu (Cuposa I.0.,
Mimmuaa M.M., Aspamenko B.JI., Makapos B.O., Jlanmuu B.B., Mimrypos /I.O.,
lapxaBuit  J[.B., T'onta O.B. Bunaxiguuku; XHMY. Chooci6 onepxkaHHs
MIKpOO10JIOT1UHO CTiiiKoro mojieTwieny: [latent Ykpainu Ha Bunaxig No 121442,
2020 Tpas 25. [[Jonmatok 2]).

Pesynbrat gucepraiii  BOPOBAKEHO B HAyKOBYy poOOTy Kadenpu
MiKpo0i0JI0Tii, Bipycosorii Ta imyHosorii im. ipod. /. I1. I'puaroBa XapkiBCHKOTO
HaIllIOHAJIBHOTO MEIMYHOTO YHIBEPCUTETY, KadeAapu MIKpoOioJIorii, BIpyCcOJIOTii Ta
imyHosorii  HarionanpHOro  dhapmarieBTH4HOr0  yHiBepcutetry (M. XapkiB),
Kadenapu 3araJibHOI Ta KIIHIYHOI IMYyHOJOTii ¥ aneprojorii XapKiBChKOTO
HalioHaJbHOTO YHiBepcuTeTy iMeHi B. H. Kapasina [[{ogaTox 3].

OcobunuctTmMih BHEeCOK 3a06yBauva

JlucepTaHTKOI CaMOCTIMHO MPOaHai30BaHO HAYKOBY JIITEpPATypy 3a TEMOIO
JcepTaliitHol poOOTH, MPOBEACHO MAaTeHTHO-1HGOPMALIMHUN TOIIYK, BUSHAYEHO

METy ¥ 3aBOaHHS JOCHIIKEHHs, OOIPYHTOBAaHO Ta CQOPMYJIHOBAHO OCHOBHI
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BUCHOBKH po00TH. CaMOCTIHHO 00paHO METOJI0JIOTIYHI MiAXOH, 3T1THO 3 IKUMHU
BMKOHAHO JOCJI/UKEHHS IIOXO0 BHIUICHHS 130JIATIB 3 BHU3HAYEHHSIM 3IaTHOCTI
30yJHUKIB 3amajbHUX 3aXBOpIOBaHb (QopmyBaTH  OIOIUIBKH. ABTOPKOIO
CaMOCTIMHO TIPOBEACHO JOCTI/PKECHHS 3 BHUBYCHHSA Ta OIIHKH MPOTUMIKPOOHOI
aKTUBHOCTI BUPOOIB 3 MOJIIETUICHY BUCOKOTO TUCKY Ta HETKAHHOTO TOJIMEPHOTO
Marepiainy,  IMIperHoBaHoro  HaHouactuHkamu Cu Tta  Ag, 1pu
eKCIIEPUMEHTAIHLHOMY JIOKQJII30BaHOMY 3alalibHOMY MpoIieci. Y CIiBaBTOPCTBI 3
HAYKOBHM KEPIBHUKOM [I. MeJl. H., Tpodecopkoro Mimuuoro M. M. Ta 1. gapm. H.,
npodecopkoto  Cuposoro ['.0., Aspamenko B.JI., Makaposum B.O.,
Jlanmmaum B.B., Mimyposum J1.O., I'apkaBum [[.B. Oyno po3pobieHo crocid
oJiep>KaHHSI MIKPOOI10JIOTTYHO CTIMKOTO MOJIETUIICHY; Y CIIBaBTOPCTBI 3 K. (.-M. H.
MPOBIIHUM HAYKOBUM CIIBPOOITHUKOM Kadeapu eKCIepUMEHTAIbHOI (PI3UKU
¢13uuHoro ¢akynprery JykapoBum C. B. Ta moueHTkor Kadeapu KIIHIYHOT
IMyHOJIOT1I Ta aneprojiorii  XapKiBCbKOTO  HAI[IOHAJILHOTO  YHIBEPCHUTETY
imen1 B. H. Kapazina Mananuyk C.I'. Oyi0 BU3HA4€HO 3/1aTHICTh A0 (pOpMyBaHHS
O10TUTIBOK 30y THMKAaMH 3alajbHUX MPOIIECIB Ta MIKO31B 3a JOIIOMOT'0I0 CKaHYIOUOi
€JIEKTPOHHOT MIKPOCKOTTIi.

JlucepTaHTKOIO MPOBEEHO JIA0OPATOPHI JOCIIIKEHHSI CaMOCTIIHO Ta 3a
KOHCYJIbTATUBHOI ~ JIOMIOMOTM  HAayKOBOTO  KEpiBHMKA 1.  Med.  H.,
npod. MimmHoi M.M. ABTOpKOIO MpOaHaII30BaHO W y3arajbHEHO BCl OTpHUMaHI
7a00paToOpHI Pe3yNbTaTH Ta CTATHCTUYHO OOPOOJEHO OTpUMaHl pPe3yJbTATH.
CaMOCTIHHO HAMMCaHO BCl PO3JUIM JUCEpTaIlli, pa3oM 3 HAYKOBUM KEPIBHUKOM
chopMyJIbOBAaHO BHUCHOBKM ¥ TMpakTU4YHI pekoMmeHjalii. 3a OCHOBHUMU
MOJIOKEHHSIMA BUKOHAHOI POOOTH TIATOTOBJIICHO JOMOBIZAI Ha KOH(MEpEeHIisX,

HAYKOBI Mparlli 10 IPYyKY, AUCEPTALIO 10 3aXHCTY.

Anpobauyi a pesynbTtvTaTtiB gucepTtauyirl
Marepianu gucepTaiii ONpWIIOAHEHO Ha MIiXKBY31BCbKIA KOH(pepeHii
MOJIOZIUX BYEHUX Ta CTYAEHTIB «MenuuumHa TpeTboro TUCAYOMITTS» (M.XapkKis,

2019); Ha HAyKOBO-TIPaKTUYH1M KOH(EPEHLi 3 MIXKHAPOIHOIO yUacCTIO «AKTyaIbH1
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MATaHHS CydacHoi MikpoOiosiorii Ta imyHousorii» (M.XapkiB, 2019); Ha
koHbepenuii ISIC-2019 (M. Xapkis, 2019); Ha MiXBY3iBCbKIH KOH(EpeHIIiT
MOJIOJIUX BYEHUX Ta CTYACHTIB «MeaulMHa TPEeThOro TUCSYOMITTS» (M.Xapkis,
2020); na II PedepartuBHiii koHepeHIlli, NPUCBIYCHIM 3aCHOBHHUKY O10€THKHU
B.P. Ilorrepy «®enomen OioeTnku Ta 6100€3MeKH K 1HIAUKATOP CTAaHY MEIUYHOT
Haykn» (M.XapkiB, 2020); Ha BceykpaiHChKili HayKOBO-TIPaKTUUYHIM KOH(EpeHIi
“IloBkimuist 1 3mopoB's”’ (M. Tepromine, 2020); Ha OHIAWH HAYKOBO-TIPAKTUYHIN
KoH(epeHiii 3 MDKHApOAHOIO Yy4YacTi0 «AKTyalbHI MUTaHHS JAepMaToJIOrii,
BeHnepouiorii Ta BIJI/CHIJ] indekmii» (Mm.Xapkis, 2020); Ha HayKOBO-NPAKTUYHIN
KOH(epeH1ii CTyIeHTIB Ta MOJOAMX BuUeHWX, mpucBsId. 140-pivuro mpod.
JI.IT1. T'punaboBa «MikpoOi0JIOTiS-TIEPCIIEKTUBU pO3BUTKY»(M.Xapkis, 2020)

My o6ni kaui T

3a Marepianamu qucepTailii ony0OiaikoBaHo 13 HayKoBUX mpallb, cepes IKUX
4 crarTi, 3 HUX 2 CTAaTTI — y MEPIOAMYHOMY HAyKOBOMY (haxOBOMY BHUJAHHI, SIKE
BUX0oauTh y €Bpomneiickkomy Coro3i, 1 cTaTrTsd — y JXKypHajl, BHECEHOMY JI0O
MDKHAPOIHOT HAYKOMETPUYIHOI 0a3n SCOPUS| cTaTTs — y KypHai, 0 HAICKUTh
no Haykomerpuunoi rardpopmu Web of Science8 te3 momosinei y 30ipHUKaxX
MaTepiaiaiB HayKOBO-TIPAKTUYHUX KOH(pEpeHl1l, KOHrpeciB; | mareHT YKpaiHu Ha
BuHaxij. [lepeniyeni myOumikallii JOCTaTHHO TOBHO BiAOOpaXkarOTh 3aMpPOIIOHOBAHI
B pOOOTI TEOPETUYHI Ta MPAKTHUYHI BUPIILIEHHS.

CTpykTypa Ta obcar paumceptauili

Jucepraiito BUKIAQIEHO YKPAiHCHKOIO MOBOK, 3arajbHUM OOCSATOM
167 cTOpiHOK MAIIMHOMMUCHOTO TEKCTy, 3 sAkuxX 110 cropiHok 3aiimMae OCHOBHMIA
TekcT. Jlucepranis CKiagaeTbes 31 3MICTY, MEPENTiKy YMOBHUX CKOPOUYEHb, BCTYILY,
OTJISIAY JIITepaTypH, ONMUCY MaTepialy Ta METOJIB JOCTIIKEHHSI, PO3/ILUIIB BIACHUX
JOCIIJIKEHb, aHAN3y W Yy3arajJlbHEHHsI PE3yJbTaTiB JOCHIIKEHHS, BHCHOBKIB,
MPAKTUYHUX PEKOMEHJAIlld, CIUCKY BHUKOPUCTaHOI jiTeparypu. bibmiorpadis
mictuTh 180 mxepena, 3 skux 47 nosuiiil — kupuiauieo 1 133 — nmaruauIeEro.

PoGoTy umrocTpoBaHo 2 TaOaUIAMH Ta 54 pUCYHKaMHU.
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PO34l N 1
CYYACHI ACNEKTW BUKOPUCTAHHSA HAIFHOKON
MEOWUYHOIO 3ACTOCABAHMBAODI NAKTUKMN
BUHUKHEHHA TBIAMAObHWNX 3AXBOPIOBAHb W
(ornap NI TEPATYPW)

1.1. [IpoOnemMa BUHUKHEHHS MIKpOOHO-3aMaIbHUX 3aXBOPIOBaHb U

MIKO31B

BunukHeHHs MiKkpoOHO-3amajgbHuX 3axBopioBanb (M33) i Miko3iB €
aKTyaJIbHOIO TIPOOJIEMOIO CBHOTOJCHHS y 3B’S3Ky 3 THM, IO BOHH CTaju
peecTpyBaTHCS SK HO30KOMialbHa 1H(QEKIlisA, 110 BHHUKAE Y IAIli€HTIB, SKi
3HAXOAATHCS Ha JIIKyBaHHI. OCHOBHUMH 30yAHUKaMH HO30KOMIalbHUX 1H(HEKIIH €
Klebsiella pneumonige Pseudomonas aerugingsaStaphylococcus aureus
Escherichia coli StreptococcuspyogenesTa rpubu poxy Candida spp i
Trichophytonspp

He3Bakatoun Ha OypXJIMBH PO3BUTOK MEAMIIMHH, HO30KOMIajdbHa
1H(eKIis po3BUBAETHCS Yy 8% TMALIE€HTIB, XaPAKTEPU3YETHCA TSHKKUM KITHIYHUM
nepediromM Ta piBHEM JeTanbHOCTI y 82%, TOX 3aBaa€e BEIMYE3HUX MaTeplalibHUX
30UTKIB, IO CATAIOTh MUJIBSP/IIB JI0JIAPIB 32 PIK, Y 3B’ 53Ky 3 YCKJIAJHEHHSM CTaHIB,
30UIBIIICHHSIM TEPMIHIB BIJHOBJICHHS TMAIlIEHTIB, HEOOXITHICTIO Yy TOBTOPHUX
XIPYPTiYHHUX YTPYUYaHHSX, 3DOCTAHHS PIBHS JIETAIBHOCTI, a TAKOX TCUXOJIOTTYHUX
Ta comianpHux 30uTKiB [13;99;123]. V 3B’A3KYy 3 BHPOBA/DKECHHSIM Yy MEIUYHIN
MPaKTHUI[l BETUKOlI KIJIBKOCTI KaTeTepu3allii CyauH 3ajylsl 1arHOCTUYHOI Ta
JIKyBaJIbHOT METH PHU3WK 3POCTaHHS KaTeTep-acoIliHOBaHUX 1H(EKIlH KPOBOTOKY
(KAIK) 3nauyno migsunuscs [40;43;150]. B Ykpaini cratuctuka mono KAIK we
BEJIEThCS, aje MacimTaOu Il€i MmpoOJeMu MOKHA OIIHUTH 3a JaHUMHU IHIIHX

nepxkas, Hampukian, y CIIA KAIK cranoBute 11% ycix HO30KOMiadbHUX
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1H(ekIiH, y kpainax €Bponu — 10 37%, a Takox sBJsiE€ COO0I0 OJIHY 3 OCHOBHUX
NPUYHH JICTAIBHUX BUMAJKIB cepe]l reMoIialli3HuX narieHTiB [15;94]. ¥V nam gac
oOpoOJICHHS ~ KaTeTepiB  MPOBOJAUTHCS  ILIJISAXOM  TOKPUTTS  IOBEPXHIi
aHTHOAKTeplalbHUMU TIpenapaTaMu, 110 3MEHIIYE BIPOTIIHICTh KaTeTep-
acomiiioBaHux 1H(EKIINA, aje PU3UK X TOSBU 3AIUIIAETHCS JTOCUTh BHUCOKHUM
[5;29;130]. Jlo Toro ok, 3aBOJKHM HECHCTEMHOMY Ta HEKOHTPOJIHOBAHOMY
3aCTOCYBAaHHIO aHTHUOIOTHKIB 3pOCTaHHS 4YHCJIa yMOBHO-TIATOTEHHHUX  Ta
NaTOreHHUX OaKTepiil, 10 € Pe3UCTEHTHUMU JI0 aHTHOAaKTepiadbHUX 3ac001B, CTa€e
po0JIeMOI0 TJI00AIBHOTO MaciiTady B Harl yac [166].

YpoaoBxk OCTaHHIX POKIB B YKpaiHi 30UIbIIMIACS 3aXBOPIOBAHHICTh Ha
MIKO3U y 2-3 pa3u, a camMe Ha pyOpodiTii0 Ta OHIXOMIKO3U, CIPUYMHEHI
Trichophytonrubrum ra Candidaalbicans[28]. [TomupenicTs y kpainax €Bpornu
IUX MiKo3iB cTaHOBHUTh Maibke 30% [148] ta 25% - y Bchomy cBiTi [81].
31a04nch, Ha MEPUIMHI MOTJIA/, TAKOK HEBAXKIUBOIO KOCMETUYHOIO MPOOIJIEMOIO,
JIEPMATOMIKO3U MOKYTh MPHU3BOJUTU JO MCUXIYHUX PO3JIa/diB, a 3BaKAlOUM Ha

JIOBFOTPUBAJIE Ta HEJCIIEBE JIKYBaHHS, — 0 €KOHOMIYHUX MPOOJIeM y MaIli€HTIB

[12].

1.2. CyyacHi morJisiay Ha nmpoosieMy YTBOPEHHsI O10TUTIBOK KIITHIYHUMU

TaMaMu MIKpOOpraHi3MiB

AKTyallbHUM TNHUTaHHAMH B JiKyBaHHI M33 ¥ MIKO3IB € CTpIMKU
PO3BUTOK PE3UCTEHTHOCTI 30yIHMKIB 10 aHTUOaKTepiadbHUX 3aco0iB [149], mo
NOB’S3aHO 3 BHHHMKHEHHSIM O1O0IIIBKOBOT (popMH iCHYBaHHS 30yJHUKIB Ta €
OCHOBHOIO TIPUYMHOIO PO3BUTKY MIKPOOHHX yCKIaaHeHb [46;117].

JlocTOBiIpHO BiJIOMO, 110 OIOIUIIBKA - 1€ KOHIJIOMEpaT MIKpOOHUX KJIITHH,
K1 ICHYIOTh Y CepeIMHI MO3aKIITUHHOTO MOJIMEPHOTO MaTPUKCY, IO 3aXHIIA€E 1X
BiJl HECHPUSTIIMBUX (DAKTOPIB 30BHIMIHHOTO CEPEAOBMINA, a TaKOX CIIpUsE
CTIAKOCT1 10 aHTHOAKTepiaJbHUX MpEenapaTiB YHACHI 0K (PEHOTUIIOBOT MIHIMBOCTI

MIKpOOPTaHi3MiB Ta MICTUTh (PAaKTOp MATOT€HHOCTI W BIPYJIEHTHOCTI, SIKUH
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BIJICYTHIM Y MOOJAMHOKUX MIKpoOiB. Maibke BCi maroreHHi OakTepii 31aTHI 10
yTBOpeHHs OiorniBok [16;150;168]. [IpuKpirIroYrch 10 TOBEPXOHb MEIUYHUX
3aco0iB, TaKMX SIK CEYOBI Ta BHYTPIIIHHOBEHHI KaTeTEepH, IMIUIAHTH, IITY4HI
CeplieBl KJamaHW Ta 1H., MIKpOOpraHizMu (OPMYIOTh €K30IoIicaxapuaHuN
MaTpHUKC, MO0 OTOYye OIOMIIIBKY HABKOJO ce0e W CIpHusie PO3BUTKY HacamIepe.
HO30KOMiaJIbHUX IMOJIIpE3UCTeHTHHX iH(ekmin [115].

[TpoBimHuMHU (axiBUSIMH CBITY TOBEACHO, L0 OIOMIJIIBKH MOXYTh OyTH
YTBOPEH1 MIKpOOpraHi3MaMu OJHOTO a00 JEKITbKOX BHIIB 1 CKJIAIaTUCS 3 aKTUBHO
GYHKIIOHYIOUMX KIITHH W KJIITHH, [0 3HAXOJATHCS Yy CTaHl CIOKOI0. Po3BHTOK
0101TiBKOBOi  ()OpMH ICHYBaHHA Yy MIKPOOPraHi3MiB € OJHIED 3 OCHOBHHUX
cTpaTeriii BWKMBAHHA B Oprafi3mi iH¢ikoBaHOro Makpooprahizmy [33;66]. ¥V
CKJIaal OIOIUIBOK  KJIITHHH  MIKPOOPTaHi3MiB 00'eqHaH1 CKJIQTHUMU
MDKKJIITHHHUMH 3B'SI3KaMU, $IKI 3[1ACHIOIOTh PEryJjslil0 OOMIHY pEYOBMH Ha
PI3HUX CTaisIX PO3BUTKY O10IUIIBKH, Y PE3YIbTaTI YOTO MOMYJIALi0 O10T1iBKOBUX
MIKPOOPTaHI3MIB PO3IJISJAl0Th K (YHKIIOHAJIBHUN aHaIoOr OaraToKJIITHUHHOTO
opranizmy [74;145].

Bigomo, mo ¢dopMyBaHHS OIOIUIIBKM € CKJIQJIHUM OaraTocTagidiHuM 1
CYBOpPO pEryJibOBaHUM  OIOJIOTIYHMM TMPOILIECOM, IO BKJIKOYAE  aJre3ito
IUIAHKTOHHUX KJIITHUH [0 TIOBEPXHi; mposideparlito, Moaaiblie HAKOMAYEHHS
OloMacH KIITHH y BUIJIAAI OararomapoBOi CTPYKTYPH, IO MICTUTh MOJIMEPHUUN
MO3aKJIITUHHUA MAaTpUKC, SIKHA CHUHTE3YEThCA KIITHHAMH, JO3pIBaHHA 1
nomupeHHs GpparmenTis OiomiBku [92;98;140;177].

Anresisi TUIAHKTOHHUX KIITHH OakTepid 10 MOBEPXHI CyOCTpary Mae
nBoetanHuil mepedir. Ilepmmit eram anresii MIKpOOpraHi3miB SBJsiE  CO0OIO
00OpOTHUH TpoIIeC, MOB'SI3aHUN 3 Ji€l0 HecnenupiyHUX (I3UKO-XIMIYHUX CHII
B3a€EMOJIII MIXK MOJIEKYJIaMH ¥ CTPYKTypamMH Ha MOBEPXHSAX MIKpOOpraHizmy M
TBepaoro cybcrtpary [79;135]. Jpyruit eranm MikpoOHOI ajre3ii HE3BOPOTHIM:
OakTepiasibHa KJIITHHA TICAS aACOpOIi MepeMillyeTbCs Y3I0BXK IOBEPXHI
cyOcTpary, MIITHO 3B'SI3Y€TbCS 3 HUM 3a JonoMororw (akropiB aaresii. Ilicis

3aBEpUICHHS MpoLecy aaresii, MIAHKTOHHI KIITUHU BTPAyalOTh PYXJIUBICTh, AEAK]
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3 HUX NPWIKIAIOTh OJHA IO OAHO1, MOYMHAIOTH BIJIOKPEMIIIOBATH MO3aKIITUHHI

MOJIIMEPH, 10 OOMEXYIOTh CKYMUYEHHS MIKPOOHMX KIITHH 1 CHOPHUSIOTH
HOPUKPIILICHHIO 1X 70 cyOctpary [62;119;143]. Hami Oaxtepii OiIbII MII[HO
MPUINIIAIOTE JI0 MOBEPXHI KJIITHHHOTO MOHOIIApy Ha CcyOCTpaTi, OOMIHIOIOThCS
reHaMH, MOYMHAIOTh CHUHTE3yBAaTH IMO3aKIITUHHY IMOJIMEPHY PEUOBUHY, IIO €
MaTpPUKCOM 1 CIIpHUsi€ YTBOPEHHIO OiomutiBkU. [Ticis KooH13alii MiKpoopraHizMaMu
MOBEPXHI CyOCTpaTry ¥ mo4aTky (OpMyBaHHS €K30IOJIICaXapiTHOTO MAaTPUKCY
BiIOYBa€ThCS MPOIIEC JO3piBaHHs O10MUIIBKH. Y 3piIol CTPYKTYPOBAHOI O10TUTIBKU
MIKPOOPTaHi3MH MPAKTUYHO HE JUIATHCS, OCKUIBKU MOAUTY KIITHUH MEPEIIKOIKAE
OTOUYIOUHMH 1X TOJiCaXapUIHUX MATPHUKC, ajie 30epiraloTh BUCOKY KUTTE3AATHICTh
[8;19;121;144;174]. 3pina OiommBKa Yepe3 IEBHUN IMepioJ PYHHYETbCS 3
NOJIJIBILIOI0 TUCIIEPCIEI0, 1110 CYNPOBOKYETHCS IUIAHKTOHI3aII€0. Y pyilHYBaHHI
OloruTiBKM OepyTh y4acTh BiacHi ¢epmentu [67;105], y pe3ynbrari 4oro KiiTHHA
OTPUMYE JESKY KUIbKICTh TOKMBHHX PEUOBUH 1 3BUIBHAETHCA BiJI CTPYKTYpPH
OloruTiBKU. Y MOCTYIHIN JiTeparypi 3HaiaeHi podotu [92;98;120], mo onucyroTh
IpoLleC YTBOPEHHS OIOIUIIBOK PI3HUMHU KIIHIYHMUMH IITaMaMH MIKpPOOPTaHI3MiB,
aJyie € JOCUTh CYINEpPEWINBl JaHl MO0 BIUIUBY Pi3HUX (I3UKO-XIMIYHUX 1aKTOPIB
Ha CTPYKTypy OIOIUIIBOK MiKpoopraHi3miB. ToMmy BHUBYEHHS IIPOIIECIB
O10TUTIHKOYTBOPEHHS Y TPOBIAHUX 30yAHUKIB JIoKaimizoBaHux M33 i1 Miko3iB 3a
BIUIMBY HAHOYACTHMHOK cCpiOjia M MiJl, IMIPErHOBAaHUX Yy MEAHYHI BUPOOH 3
MOJIIETUIIEHY, 03BOJIUTh OLIHUTU CTPYKTYPHO-()YHKIIIOHAIbHI XapaKT€PUCTUKU
O10IUTIBOK Ta HANATH PEKOMEHAI] MO0 MOMEPEIHKEHHS PO3BUTKY 3amabHUX

YCKJIaIHCHb.

1.3. 3acTocyBaHHS HAHOKOMITO3HTIB y MEIUIIMHI: MTPOOJIEMHU W IUISIXU

1X MOoJ0JIaHHS

Ha choromHi mommproeTbesi 3aCTOCYBaHHS HAHOKOMIIO3UTIB Y MEIUITUHI
K aJlbTepHATHMBAa aHTUOIOTMKAM 3aBIAKH iX COPOLIMHUM Ta aHTUMIKpOOHUM

BJIACTUBOCTSAM 0Oe3 po3BUTKY pe3uctentHocTi [1;83]. Hanoxkommosutu - 1e
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rerepodazHi MaTepialid, 0 CKJIAJAI0ThCs 3 MAaTPUIll Ta HAllOBHIOBAaua, KU 3a

po3mipamu He mepesumrye 100 HM. Martpuii MOXyTh OyTH BHUKOPHCTaHI
KepaMmiyHi, mojiMepHi uu wMetamiudi [14;47;138]. YV Memunuui yacTiie
BUKOPUCTOBYIOTH TMoOJiMepHI MaTpuii. Tak, y Kapaionorii 3 MOJIMEpHHUX
MaTepiaiB BUTOTOBIIAIOTH CEPIIEBl KJamaHW, MPOTE3H CYAHWH, KaTeTepH, MIOBHI
HUTKH, y Hedposorii — meMOpaHu [JIs reMojlajiizy, B OpTOIemii — IITYy4HI
cyryioou, B opraabMomorii — KOHTaKTHI JIH3HU, y XIpYyprii — IITYYHUI CTpaBOXig,
IMIUTAaHTH 1 T.i1H. JUIsl BUTOTOBJICHHSI TOJIMEPHHUX 3aC00iB BUKOPHUCTOBYIOTH TakKi
MaTepiaid: TONICTHIICH, TOJIEeTUIEH TepedTanaT, IOMIIPOIUICH, IOMIMIIH,
nmoJTiamiam, ToKapOoHaTH, mMojiMeTHMeTakpuiaT Ta iH. [56]. ITlomimepHuM
HAHOKOMIIO3UTaM  MPUTAMaHHI  Taki  BJIACTHBOCTI, SK  3HOCOCTIHKICTbD,
BOTHETPUBKICTb, CTIMKICTb JI0 XIMIYHOTO BIUIMBY, @ TAKOX CHEIU(}IUHI ONTUYHI Ta
€JIEKTPUYHI BIacTUBOCTI. [loaiMEepHI HAHOKOMIIO3UTU IIUPOKO BUKOPUCTOBYIOTHCS
y TOCIIOAApCTBI, aBia-, paKeTo- Ta MAIIMHOOY/IyBaHHI1, a TAKOX y (papMareBTHUIIl Ta
menuiuHi[100]. Sk HaHOHANMOBHIOBaY HAWYACTINIE BHKOPHCTOBYIOTh TSDKKI
METaJau Ta IX OKCUIM, Kl MAalOTh IIMPOKUNA CHEKTP MPOTUMIKPOOHOI aKTUBHOCTI
[6]. MexaHi3M aHTHMIKPOOHOI JTii HAHOYACTHHOK METAJIiB BCE 1€ HE TIOBHICTIO
3’sCOBaHMA Ta € B cTafii BuBueHHsS [11;27;76], ayse € Teopii, MO MOISITAIOTH B
TOMY, L0 3aBJISIKM O3UTUBHOMY 3apsly HAHOKOMIIO3UTIB BOHHU HMPUKPIILIIOIOTHCA
710 TIOBEPXOHb MIKPOOHUX KIIITHH, SIKI MatOTh HeraTuBHUI 3apsz [50], mpu3BoasaTh
710 1HAYKIIIT OKUCITIOBAJILHOTO CTPECY Ta akTHBHA (hopMa KUCHIO, 0 YTBOPIOETHCS,
crpusiec pyWHYBaHHIO TakKMX MIKPOOHUX KOMITOHEHTIB, sk MemOpana, JIHK Ta
MiToxoHApii. Ileli HeoOOpoTHMI Tmpolec MPU3BOAUTH 10 3arubesi MiKpoOHOT
writuan  [78;83;96;109;110]. UYumano HayKOBUX TIpallb CTBEP/KYIOTh, IO
HAHOYACTHMHKM METaJliB MaloTh OUIbIy aHTHUMIKPOOHY aKTHBHICTH JO
IPaMIIO3UTUBHUX OAKTEPIH, HIK 10 TPAMHETaTUBHUX, 1 OB’ A3YIOTh 1€ 3 PI3HULICIO
y OyZI0B1 KJIITUHHO1 CTIHKH. [ paMmo3uTHBHI OakTepli y CKIaji CBOET CTIHKA MAarOTh
NENTHIOTIIIKaH, TEWXO0€BI KUCJIOTH Ta TMOPH, IO JO3BOJIIOTH HAHOYACTHHKAM

METajJiB MPOHUKATH Yy cepeAuHy KITUH. KIlTHMHHA CTiHKa TpaMHETraTUBHUX
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OakTepiil CKIIaIa€eThCs 3 JIMOMOJIcaxapuIiB, JIMOMPOTeiHiB Ta ¢hocdoimniay, 1o
CTBOPIOIOTH 0ap’€p, AKHIA MPOITyCKa€e TITbKA MakpomoJekyim [170;172].

[[Iupokuit cHekTp NPOTUMIKPOOHOI AaKTHUBHOCTI, OIOCYMICHICTh Ta
JIETKOJOCTYIHICTh POOUTH CpiONO Ta MiJb 1JICAIbHUMHU KaHAuJaTaMU Ha POJIb
HOBHX aHTHOAKTepialbHHUX areHTiB [39].

VYke chorojHi HaHOCPIOIO 3aCTOCOBYIOTh B JAEPMATOJIOTIT JIJIsl JIIKYBaHHSI
PI3HOMaHITHUX KOCMETHYHUX IIPOOIIeM, y Xipyprii — Ajis JiIKyBaHHS paH, OMIKIB Ta
MOIIKO/PKEHbh BUKOPHUCTOBYIOTH TIOB’SI3KM 31 CTPYKTYPOBAaHUM HaHOCPIOJIOM, a
TaKOX y TPaBMAaTOJIOTii, OHKOJOTIi, 0TanbMOJIOTIi Ta 06araTb0X I1HIIHUX TaTy3iX
MenuuuHu [41]. Byno AOCHIIPKEHO BIAaCTUBOCTI PaHO3arolOBAILHOTO TEI0 3
HAHOYACTUHKAaMU Ag Ta TJIIOKO3aMIHOM 3a YMOB JIIHIMHOI pi3aHOi Ta IJIOMIMHHOL
aCEeNTUYHOI paHU. ABTOpPM BHU3HAYWIM, IO IE€H Tellb CHOpHUsE IBUIKOCTI
3arolBAJBHOTO TIPOIECY, CKOPOUYEHHIO 3aMaJbHOTO TPOIECY Ta 3MEHIICHHIO
ol pa”oBoro nedexty. Haykosmi 3a3nHaumnu, mo HY Ag BinkpuBaroTh
MEPCIIEKTUBY CTBOPEHHSI MICIIEBOIO aHTUMIKPOOHOTO 3acO0y HOBOI'O MOKOJIHHS
JUTSL JTIKYBaHHS paH, OIIKIB, THIHHO-3aMaIbHUX 3aXBOPIOBaHb IIKipH Ta iH. [4].

Y pe3ynbTaTi CHUIBHUX JOCHIKEHb MPOTUMIKPOOHOI aKTUBHOCTI
HAHOKOMITO3UTY BHMCOKOAMCIIEPCHOTO KpEMHE3eMy 3 HAaHOYaCTHMHKaMH cpibia
II0/I0 TUIAaHKTOHHOI Ta GiomiiBkoBoi (hopmu PseudomonaaeruginosasueHuMH 3
kadenpu papmakosorii Ta kiaiHIuHOI Papmakosiorii HMY imeni O.0O. boromosnbiis
ta [HcTutyTy Ximii moBepxHi iM. O.0. Yyiiko HAH Ykpainu Oyno Bu3Hau€HO, 110
BUIIE3a3HAYCHUIT HAHOKOMIIO3UT OJHAKOBO €(EKTHBHO BIUIMBAE HA O10TUTIBKOBY
Ta MIaHKTOHHY (hopMu PSeudomonageruginosaa takox CIpUYHHSE JAeTPaIallito
copmoBanux GiormtiBok [35].

JloBeneHo, 110 MiCIIeBE 3aCTOCYBAaHHS KOJIOITHOTO PO3UYNHY HAHOYACTUHOK
cpibna 30 HM Ta mapeHTepalbHO MpenapariB TIOMNOETHHIB 3HAYHO HPHUCKOPIOE
3arO€HHSI eKCIIEPUMEHTaIbHOT paHu mmikipu [1].

Hocnignuku 3 Y «IHCTUTYT enigeMiosorii Ta iHpeKuiiHuX xBopoo im. JI.
B. I'pomamieBcekoro HAMH VYkpainn» BUBUMIM Ta BU3HAYMIIM, 10 HAHOCPIOJIO Y

cyOinryOytouii konmentpartii 0,0 1Mr/Mi 3armodirae po3MHOKEHHIO Ta TIOTIEPEIKAE
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oiormiBkoyTBOpeHHs Enterococcudaecalisna nmoBepxHi CHIIIKOHOBUX KaTeTepiB
[36;37]. Byno mopiBHSHO aHTUMIKPOOHY aKTHUBHICTh HAHOYACTHHOK cpibia Ta
0,5% po34KMHY XJIOPTEKCUANHY, 10 3a3BUYal BUKOPUCTOBYETHCA K AHTUCENTUK Y
cTOMaToJIOrii, mpoTu Streptococcus mutans ABTOpU e€KCIIEpUMEHTATbHUM
NUIIXOM JIOBEIHM, IO KoedillieHT B MBaHHA Streptococcusmutans 3a mii
HAHOYACTHHOK cpibiia y 25 pa3iB HIKYE HMOPIBHAHO 3 JIi€10 XJIoprekcuauny [58].

JloBeneHo, 1o cepuyHui MOMIBIHUIMUPPOIIIOH, SIKUN € CTaOLTI3yIOUrM
arentoM (PVP), Bkputuii HanoyacTMHKamu cpibja pi3HUX PO3MIPIB MPUTHIUYE
pict Escherichia colira PseudomonageruginosaiuisixoMm mopymieHHs MiJIiCHOCTI
MOBEPXHEBOI MeMOpaHU Ta BHU3HAYEHO, MO ISl OIIHIOBAHHS AHTUMIKPOOHOI
AKTUBHOCTI HAaHOYACTOK MOXXHA BUKOPHCTOBYBAaTHU TaKl MOKA3HUKH, K PO3MIpH
MIKpOOHOI KJIITHHHU Ta CTYIIHb IOPCTKOCTI 11 moBepxHi [80].

BuByeHO aHTHUMIKpOOHY aKTHBHICTh HAHOYACTHMHOK  XITO3aH-MiJb
po3mipom 2 HM aumcko-audys3iiiHMM MetoioM mogo Staphylooccus aureus
Pseudomonas aerugings&almonella choleraesuiBacillus subtilista Candida
albicans Bbyno Bu3HaueHO ONTHMAabHY KOHIIEHTpaIlit0 HaHO4acTHHOK 0,2% W,
NpH SAKiK Jocsirangacs BUCOKa MPOTUMIKPOOHA akTUBHICTD [171].

Bueni 3 fAnonii nopiBHsimm BB HU Ag ta HU Au Ha dopmyBaHHs
oilommiBku Streptococcusmutans ta 3’sicyBanmm, mo HY 3o0mota He MaroTh
iHri0yrouoro edekry, Ha BinMiny Big HU cpidna [95].

daxiBUSIMU Oymo JTOCJT1IKEHO HAaHOKOMITO3UT HETKAHUI
noyeTwieHTepedTanar 3 piBHOMIPHO HAHECEHHMM HAHOCPIOHMM HAIMOBHIOBAYEM,
AKUW  PO3MICTMIM MDK JBOMa IIapaMd  KPEMHIEOPTaHIYHUX  IUIIBOK.
[MpoTuMikpoOHa aKTHUBHICTh JOCTIKYyBajdacs Ha Pseudomonas aeruginosa,
Staphylococcus aureusra Candida albicans HaykoBii 3a3Haumim, Mo
KpEMHI€OpraHiuHa MaTpUlld MOXKE 3a0€3MeYUTH KOHTPOJIb BUBLIHHEHHS 10HIB
cpi0ia 3 HETKAHOTO Marepiaiy, 3a0e3Meuyloud BUCOKY ¥ TpUBaldy aHTUMIKpOOHY
aKTUBHICTH [71].

Mine Ha ChOTOJHI SIBJIsIE COOOO JIETKOAOCTYNHUM MeTaj, 10 MIMPOKO

BUKOPUCTOBYETBCS Y  PIi3HMX Taldy3sX HAIIOTO SKUTTA. 1i  CIONyKM
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BUKOPHUCTOBYIOTBCSI SIK HEOpPraHIYHMM aHTHOAKTEepiaJIbHUN areHT, a BOJHI
po3unHM sIK GyHTinuaHuN 3aci0. loHizamis cuctemu Bogonoctadanas CU ta Ag €
JOBOJII MOIIMPEHUM METOAO0M OOpPOTHOU 3 JIerioHeIaMH Y JliKapHsax [127].

[Tonscbki Bueni BuBuwiM BB HY Cu ta HY AgQ Ha dopmyBaHHS
oiorutiBkr  Staphylococus aureus nwisxoMm 00poOKH  MIKPOOHHX — KIIITHH
HAHOYACTHHKAaMU y KOHIIEHTpamisax: 5 Mkr/mi, 12,5 mxr/mn i 25 mkr/mi. byno
BiJI3HAYCHO, 1110 aHTUMiKpoOHa akTuBHICTh HU cpibna Bume, Hixk y HU mini, ane
oOuaBa 3pa3ka iHTIOYIOTh (hOpMyBaHHS OI1OTUTIBOK. ABTOPH PEKOMEHIYBAIH JaHI
HY nanga moxpuTTss XipypriuHoro 1HCTPYMEHTapil0 Ta €HAONPOTE31B  3ajIsd
npodiTaKTUKY THIHHO-3amalbHKUX TporieciB [175].

HayxoBui mocminunu BmmuB HY Cu,O nHa QopMyBaHHS O10IUTIBOK
reTepOreHHUX BaHKOMIIIMH-TIPOMDKHUX KIHIYHUX mTamiB Staphylococcus aureus
byno BusBneno, mo HY Cu,O inriGyBamm 3pocTaHHS KUIBKOCTI 130JTIB Ta
3HIDKYBaJM 3JIaTHICTh 110 (GopMmyBaHHS OlomiiBok. HaykoBil mNpumycTuiv
iMOBIpHY mpuuuHy 1boro ¢akry, a came: HU Cu,O momkomxyoTh MeMOpaHy
Staphylococcuaureus[164 ]. Takox BuBuaBcs BB HU CuO Ha KIiTHHU paky
TOBCTOr0 KuIkoBuka. Bueni mokazanu, mo HY CuO inriGysamu mpoideparrito
PaKOBHX KJIITHH NUIIXOM YTPUMaHHS OiKiB-peryssTopis amonro3y [108].

[MpoBigauMu ¢axiBUsIMU CBITY OYyJI0 TPOBEACHO MOCTIKEHHS IN Vitro
BonHoi aucnepeii HY Cu 3i mramamu Escherchia coli, Pseudomonas aeruginosa,
Staphylococcus aureua Bacillus cereuga mokasaHo, 1110 BUKOPUCTAHHS ITiJT Yac
cuatesy HU Cu oumreHoi Boau Ta CIUPTOBMICHUX CTAOLTI3aTOPIB MOMEPEIKAE
koaryssiiro HYU. Takoxx aBTOpW 3a3HA4arOTh, IO T'OJIOBHUM (PaKTOPOM BUOOPY
MPOTUMIKPOOHOTO areHTa Oy/e MOro MUCIEPCHICTh Ta MIWIIIM BHUCHOBKY, IO
1Hri0yrounii eeKT MokHa 30UTBLINTH, SKIIO0 Oyae vacTkoBe BuiuieHHs CU Ta
H0ro 10HIB 3 MOBEPXHI 3 MOJAIBIIO iX TU(Y3i€r0 y MikpoOHi kiiTunu [87].

[Hiri  aBTOpWM JUIS  WIATBEPIDKEHHS MPOTHUMIKPOOHMX BIACTUBOCTEH
BUKOPHCTOBYBAIM JUCKH 3 MIJIO, K1 JJOJIaBaJI JI0 IMOXUBHUX cepeoBHI. BoHn
BigMiTIH, 1m0 picT Oaktepii Escherichia coliit Klebsiellaspp na kpoB’sHomy

arapi ta arapi MakKonki, 3Ha4yHO 3HM3WBCA uepe3 24 romunu. Te came BOHH
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crocrepiraar i 3 kimiHiyHuMu Intamamud Candida spp na arapi CaOypo 3
MITHUMH JWCKaMH. ABTOpH MIATBEPIAMIM aHTHOAKTepiadbHI Ta (QyHTITUIH]
BJIACTUBOCTI MiJll Ta PEKOMEHTyBaJl BUKOPUCTOBYBATH CILIABU MiJIi IS IOKPUTTS
PI3HOMAHITHUX TOBEPXOHb Yy MIMUTAISIX 3aais NpOo(UIAKTUKKA MONIUPEHHS
BHYTpilIHbOJIKapHsHOT iH(ekii [107].

HNOcnigauku 3 ['perii BUKOpHUCTAIM SIK MOJIMEPHY MATPHUII0O BOBHY,
JOJIa M aJIbriHAT 3aJUId MMiBHUILEHHS 3/1aTHOCTI YTPUMYBAaTH MeTajl yCEepeauHi Ta
HY Cu sx mnpotumikpoOHHMiT areHT. lleii HaAHOKOMIO3WUT MPOJAEMOHCTPYBaB
3HHKCHHS KUTBKOCTI OakTepianbHol 3a0pynHenocti Escherichia colina 97,7% Tta
MEXaHIYHY CTIHKICTh TKaHuHU [97].

[Hun Bueni mpocouyBaiu yacTuHKamMu CU HaHOBOJIOKHA Ta BH3HAYWIU
3MaTHICTh TIONEpepKaTH (GopMyBaHHS OiorumiBok  Oaktepismu Pseudomonas
aeruginosara Staphylococcus aureug\BTopu 3a3HauYWIM, IO 32 IMPHCYTHOCTI
MIPOCOYCHUX HAHOBOJIOKOH 4epe3 48 roauH yTBOPEHHsS O10TUIIBOK 3HHU3UIIOCS [0
50%. lle sBuINE NOSCHUIM THM, IO YaCTHHKA MIJl BHUBLILHIOBAIINCSI 3
HAHOBOJIOKOH Ta MaJM TOKCHYHHUI BIUIMB Ha MIKPOOHI KIITHHU. JlocmiaKyBaH1
BOJIOKHA PEKOMEHIYBaJIM JUIsl BUTOTOBJICHHS TEPEB’S3YBAIILHOIO Martepiany st
npodiTakTUKy iHQIKYBaHHS PaH Ta MOAAIBINNX YCKIaTHeHb [49].

BuByanocr MOXXIIMBE MO€AHAHHS aHTUOI0THKA 11€()aTOCTIOPUHOBOTO PSITY
TpeThoro TokomiHHS Ta Oloremrnx HY Cu ta ZnO, mo Oymm BUIIJICHHI BiX
HenaToreHHoi Enterocacus faecalistozakmiTuHHUM (epMEHTHUM MUISXOM, IS
MIJBUINCHHS  €(EeKTUBHOCTI  aHTHOIOTMKAa MpoTH  OlommBKOBUX  (opMm
I'PaMITO3UTHBHUX Ta TPaMHETaTHBHUX OakTepidl. Sk 3a3HaYMIIM aBTOPH, BUCOKHUX
7103 TpenapariB Ta BIAMOBIIHO 3MEHILEHHS PU3UKY MOOIYHUX YCKJIaJHEHb MOXKHA
YHUKHYTH 32  paxyHOK CHHEpriuHoi  Jii  TPOTUMIKPOOHWUX  areHTIB.
[TpotubiomniBkoBa aktuBHICTH HY ZnO y noenHaHHi 3 aHTHOIOTUKOM BHSIBUJIACS
3HayHO Hmk4a nopsasusHo 3 HY Cu [53].

I'pyna naykoBuiB BuBumiia BB HY Cu, sKuMU BKpWJIM TOBEPXHI
CKJISHMX Ta MeTaJeBUX IIOBEPXOHb, Ha ¢opMyBaHHs  OiommiBok Listeria

monocytogenesa Pseudomonas aeruginQs# pe3ysbraTi BOHW BH3HAYWIIH, IO
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MiHiMajbHa 1HTriOyroua konmentpamis HY mgus Listeria monocytogenes
MeHIoro 3a 16 mr/m, a s Pseudomonaaeruginosa- € mexnmoro 3a 32mr/i. [pu
aHaji3l TOBEPXOHb 3a3HAaueHE 3HWKEHHS 37aTHOCTI aaresii Ta KOJOHI3amil
MIKpOOHMX KJITHH 1 SK HaclijJiok — ¢opMyBaHHS OIOIUIIBOK. ABTOpHU
pexoMeH1y1oTh BukopuctoByBatd HU CU ais mOKpuTTS MeAMYHUX 3aco0iB Ta y
Xap4oBiii mpoMucaoBocTi [85].

HayxkoBui 3 Ilakucrany BUBYMIM aHTHUMIKpOOHY akTuBHICTH HY Ag 3
cepenHiM po3MmipoMm 50 HM TPOTH KIIIHIYHUX TMOJIPE3UCTEHTHUX 130JIATIB
Klebsiella pneumoniaegMF953599 ta MF953600 i Busnauwnnu, 1o ais Klebsiella
pneumoniae MF953600 wMiHiManbpHa iHTIOyIOYa KOHIIEHTpAIliSi CTAaHOBUTh
62,5 mr/mi, a MiHIMalIbHa OaKTepUIIMIHA KOHIICHTpAIlis - 250 Mr/mit; Juis 130Ty
Klebsiella pneumonia®dF953599 simmosiguo — 125 mr/mia # 500 mr/mut. Ipu
koHueHTpauii 100 mr/mi1 cnocrepiranocs 1Hri0OyBaHHs (popMyBaHHs 130J4TIB 74%
s 1301ty MF953599 Ta 86% mms MF953600. Toxxk HY Ag mokaszanu 4yaoBy
IPOTUMIKPOOHY AaKTHUBHICTh 1 aBTOPM PEKOMEHIAYBAIM IX JI [IUPOKOrO
3actocyBaHHs [164].

Buennmu Oyno cuntezoBano 45um HY Ag 3 ekctpakty Phanerochaete
chrysosporiumra mpoJIeMOHCTPOBAHO IX aHTHUOIOIUTIBKOBY aKTHBHICTh MPOTH Of
Escherichia coliand Candida albicans3a aii nanux HY Ag 6iomacu OiomiiBok
smenmmuca Ha 29% Ta 80% BignmoBigHO. Tako aBTOpU 3a3aHAYUIIU, 110
NOJIIMEpHA MaTpUIs OyJie MaTU HE OCTaHHIO POJIb IPU 00POTHO1 3 Ol0TUTIBKAMHU, 00
came BiJ] Hei 3aJIeKUTh, UM MPOHUKHE aHTUMIKPOOHHUI areHT ycepeauny [82].

HayxoBui 3 Ipany mochigwiu BmmuB HY AgQ Ha 0610mMIiBKOYTBOPEHHS
Staphylococcus epidermidia Busaaunm, mo aktuBHicte HY AQ 3ameXuTh Bix
KOHIIEHTpalli Ta iCHye Kopemsuis Mixk yacoMm 1HKyOauii HY Ag Ta 3MeHIIEHHIM
MikpoOHoi OioruriBku. Haiikpamii pesynbratu Oynu oTpumaHi yepe3 24 TOJIMHH,
TOMI K IpU 30UIbIIEHHI yYacy 1HKyOalii pe3ynbTaTd Oylu HelocTaTHi. Takox
BYEHI MPOJIEMOHCTPYBAJIHU, 110 O10mIiBKOBI popmu y 4 pa3u crivikimn g0 HY Ag,

HIXK IUIAaHKTOHHI Gopmu icHyBaHHs [106].
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Hayxkosiii 3 Kuraro qocnimkysanu BB HU Ag Ha po3BUTOK O10TUTIBKH
Pseudomonas aeruginoOS®oHu BCTaHOBHWIIM, IO TPU 3aCTOCYBAaHHI HHU3BKUX
koHneHTparii HY AQ BUKIMKAIOTh 3aTPUMKY YTBOPEHHS OI1OIUIIBKH, a TaKOX
MIJBUIICHHS CEKpellli moJiicaxapu/iiB Ta MPOTeiHiB y cpopmoBaHiii OiormiBii. Ta
EKCIIEPUMEHTAILHUM METOJIOM TOKa3aliv, Mo B KoHIeHTparii 18 mxr/mn HY Ag
IOBHICTIO MOIEPEKAI0Th YTBOPEHHs Oio1LIiBoK [88].

byno mpoBeneno MmikpoOiosoriuHe AOCTIIHKEHHS HAa aHTHUOIOTUTIBKOBY
aktuBHICTH HU rymiapabik-Ag mpotu moiipe3ucTeHTHoro 3oty Pseudomonas
aeruginosa CkaHyro4a eJIeKTpOHHA MIKPOCKOITiS MiIKpOOHUX KITITHH, 00pOOJICHUX
HY rymiapabik-Ag, noka3ana 3HauHy jaedopmaiiio KiaiTuH. Ilicns oOpobiaeHHs
karerepiB 3a3HaueHumMu HY Ag y konmeHtpamii 50 MKr/mi Oyjo BHUSBICHO
iHrioyBanHss  95%  OakrepiagbHOTO  pOCTYy.  ABTOPHM  PEKOMEHIyBaju
BUKOPUCTOBYBaTH AociikyBaHi HY i mOKpuTTS XipypriyHUX IMIUIAHTIB Ta
IHCTPYMEHTIB JIJI1 KOHTPOJTIO MOIIUPEHHS MOJIIPE3UCTCHTHUX MaTOreHiB [52].

Buenumu Oyno BUHAWAEHO HOBHM METOJl CTBOpPEHHs O€3MEeYHHX Ta
Bucokoe(ekTuBHuX TiOpuagHux HY Ag, mo Oyau 1omapoBO  BKPHUTI
aMIHOIICITIOJIO30F0 Ta aIuKJIa3010. 3aBASKH CHHEPrii MK METaJIeBHUM SIPOM Ta
JIBOLIIAPOBUM TMOKPUTTSM BIIOYJIOCS MOCWICHHS OakTepuiuaHoi akTuBHOCTI HY
Ag mporu Pseudomonas aeruginosg 4 pasu. SIK BIAMITHIM aBTOPH, LIS
KOMO1HaIs sIBJsie COO0I0 HOBITHIM METOJT JUIsl JIIKyBaHHS OaKTepialIbHUX 1H(EKI1iA
[102].

Bueni 3 Ilonbmii mnopiBHAAM aHTUOIOMIIBKOBY akTuBHICTE HY Ag,
CHUHTE30BaHUX XIMIYHUM HLIsixoM, Ta HY Ag, orpuMaHux G10J0TIYHUM IUISIXOM, 3
OakTepiaIbHUMU 130JIATaMH 3 BOJOMPOBITHOT MEpeki. ABTOpaMH BiIMIYEHO, IO
HaWOUIBIII BUCOKY aKTUBHICTh Ha (popmyBaHHs O10TITiBOK TposBruim Oiorenni HY
Ag, TOX peKOMEHIYI0Th TIOJalIbIle BUBYeHHS came nux HY [63].

BuBuanacst 4yyTiauBiCTh mNUTaNIbHUX 130J5TiB A0 HY Ag y moennansi 3
aHTuO10THKaMu. Bu3Hauunu cepeniHi MiHIMallbHI 1HT10yt04l KoHueHTpamii HY Ag
s KokHoro mramy: Pseudomonas aeruginosa 3,1 mkr/mui, Acinetobacter

baumannii ra Enterococcus faecalis- 6,2 mkr/mi, Staphylococcus aureus
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12,5 MKT/MJ1, 10 MATBEPKYE MPOTUMIKpOoOHY akTuBHICTH HY Ag. Ilocunenns
edeKTy B JEeKUIbKa pasiB crocTepiranock mpu mnoegHanHi HY 3 meHimmiiHOM,
TeHTaMILIMHOM, KaHaMiluHOM, IedamocmopuHoM mpu aii Ha Pseudomonas
aeruginosa Ta St aphyl oc 0 cC Bramsie aGCHIIHKEHHAS A03BOJISIE
PO3TISHYTH 3aCTOCYBaHHSI KOMOIHOBAHOTO JIIKyBaHHS 1H(EKIINA aHTHOIOTUKAMU Y
noeauandi 3 HU Ag, 1110 IpoaeMOHCTpyBaIl CUHEPTiuHy B3aeMoito [77].

HemomaBHO  KOpeWChbKi ~ BY€HI  pO3pOOMIM  HAHOKOMITO3HT 3
aHTHOI0TMYHUMU BJIACTUBOCTI, BUKOpUCcTOBYtoun Oimeranmiuni HY Ag ta Cu , mo
OyiIM CHHTE30BaHI Ha IMOBEPXHI HAHOJHUCTIB OKCUAY TpadeHy - JIBOMIPHOTO
BYIJICIIEBOTO MaTepiaiy, 10 Ma€ HU3bKY IIBUJKICTh BUBUILHEHHS 10HIB METAIy 1
SK pe3yJbTaT 3HWKYE IUTOTOKCUYHICTh. Y IIbOMY JOCIIHKEHHI IIUTOTOKCUYHICTh
OILIHIOBAJIM Ha JepMabHUX (PiOpobdiiacTax, aHTUMIKPOOHY aKTHUBHICTh - MPOTHU
Pseudomonas aerugingsaMethylobacterium spp ta Sphingomonas spp
HaHnokoMIo3uT 3apekoMeHIyBaB ce0e sk aHTHOaKTepiaJIbHUM areHT, 110 37aTeH
pyliHyBaTH MIKpOOHY OIOIUIIBKY, y KOHLEHTpalii, sKa HE BHUKIHUKAE
IMUTOTOKCUYHOCTI IOAO KIITHH JIIOAWHW. ABTOpH PpPEKOMEHIyBaldM Ied
HAHOKOMIIO3UT [IJIsi JIIKYBaHHSI 3aXBOPIOBaHb IIKIpH Ta 1H(IKOBAHOI PaHOBOI
noBepxHi [104].

byno nocnimkeHo O10TUTIBKOYTBOPIOIOYI TATOTEHU, IO TEPENat0ThCs
BOAHUM IIIXoM, Taki sik Escherichia coli, Pseudomonas aeruginosa, Salmonella
typh Ta Shigella flexnetira ix wyrimmsicts 10 HU Cu po3mipom 5-12HM. 3aBasku
CBITJIOBIH Ta €JIEKTPOHHINA MIKPOCKOIIIi aBTOpH 3’sCyBajiu, 1Mo aHTuMikpoOna HY
Cu cnocrepiraetscs ipu MIK 25uM, a ne3opranizauist OiorniBku npu 12,5 uM 1
TpuBae Omm3bko 30 xBuiaMH. Takok 3a JOMOMOTOI0 CKaHYHOYOi €JIEeKTPOHHOI
MIKpOCKOITi Ta (hIyopecieHTHOT MIKPOCKOMIi BYEHI JOBENH, 10 AOCIIHKYBaHH1
HY marorh OakTepuuaH1 BIACTUBOCTI 32 PAXYHOK MOUIKO/KEHHS Ta pyHHYBaHHS
MeMOpaHu MiKpoOHOT KimiTuHu [161].

Busuagcs BnmuB HY mini Ha pict Ta 6iomniBkopopmyBaHHs (IyKOHA30JI-
pesuctenTHux mramie Candida albicansAsropu orpumanu pesyiasratn MIK HUY

Cu, 1m0 CTaHOBWJIM MPOTH JOCHIIKYBaHUX WITamiB 2,5 mr/min i 5 mr/mi, Oyio
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3po0seHo BucHoBkH: gaHi HU Cu edextuBHi momo koutpomo pocty Candida
albicans, ajle TUTBKM B pPIAKUX IOKHBHHX CEpPEAOBHIIAX W PEKOMEHIOBAHO
BUKOPHCTOBYBaTH aociipkyBani HY sk nesindikyroui 3acobu [152].

BuBuenHs aHTHO10IIT1IBKOBOT aKTUBHOCTI HaHOKoMmo3uTiB HU Ag ta Au 3
cepenHiM posmipom 20-27 HM, MmO Oyau BKIIOYEHI y TOJIypEeTaHOBY MAaTPHIIIO
HUIAXOM HaOyxaHHs Ta JuTTsd, npotu Escherichia colinokazano naiOinbIny
aktuBHICT, mposiBiB 3 HY Ag, y saxomy HY wminHO 3B’s3aHi 3 MONIMEPHOIO
MaTpHUILICI0, ¥ BCTAHOBJICHO MPOJIOHTOBaHUM aHTHOakTepianbHUi edekt. Takuit
KOMIIO3UT OYyJI0 PEKOMEHJOBAHO JJisi BUTOTOBJIEHHS MOJIYPETAaHOBUX KaTETEpIB
[160].

Bueni 31 lIBeitmapii mpoJeMOHCTPYBaJIM HOBI MOJIIYPETAHOBI KaTETEpH,
BKkpuTi komOiHariero HY Ag # Cu, ta BuBumiu ix edektuBHicTh npotd MRSA in
vitro Ta in vivo. EkcriepuMeHTansHO OYJI0 JOBEACHO I1HTIOYBaHHS KOJIOHi3aIii
OakTepiit, ajge IN VIVO KaTeTep 3HU3UB MOXIIMBICTH PO3BHUTKY 1H(EKIIHHOTO
nporiecy juiie Ha 22%. ABTOpU MOSICHWIM 1€ BIAKJIAJAaHHAM OLIKIB IJIa3MHU Ta
¢G10puHYy Ha TMOBEpXHI Karerepa, TOX JaHUW HAHOKOMIIO3UT MOTpedye
noomnparroBanHs [57].

byno mopiBHsHO Aito cuHTe30BaHMx XiMiyHUM Metomom HUY CuO Ta
CepTokoHA30Jly MPOTH  HAWMOUIMPEHIMMX  30yIHUKIB  jAepMartoiTid -
Trichophyton mentagrophytesand Trichophyton rubrum. Yepes 48 ron
Bus3HaumiH, o MIC HY CuO cranoButb 1,78 mr/mi Ta 2,19 Mr/mut BimoBigHo, y
Toil vac sk 3a aii Ceprokonazomy 0,733 mr/ma ta 0,867 Mr/mi BIAMOBIIHO.
He3Baxatoun Ha kpammii nportugepmatoditHuil edpext CepTokoHa30dy, aBTOpU
Bimmanu mnepeary BukopuctaHHio HY CuO y 3B’S3Ky 3 MEHIIOK KUIBKICTIO
nobiuyanx  edekrtiB. Takok JOCHIZHHMKK 3a3aHdaumiad, o Trichophyton
mentagrophytespossiss 6inbiry uyrnusicts 1o HY, mixk Trichophytonrubrum
[116].

Bbyno BuBueno BruuB HY Ag npotu Trichophytonrubrumy nopiusiaHi 3
rpizeodynapBiHOM Ta ¢iaykoHa3oysoM. ABtopu BctaHoBwid, mo MIC HY Ag

craHoBUTh 10 MKr/mi, 10 € HWXK4Ye IHTIOYIYOi aKTHUBHOCTI Trpu3eoyibBiHY
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(0,8 mkr/mi), ane 3HayHO BHIIE, HK Y (aykoHazony (40 mkr/mi). Takox Oyino
BUsBIICHO, 110 mpu komOiHamii HY 3 Ha3BaHuMHU (YHTIMUIHMMU TpenaparaMu
ixHs 1Hri0yro4a akTHUBHICTH 3pocTae [137].

Buenumu Oys10 mopiBHSIHO aHTUMIKOTHYHY akTUBHICT HY AQ miamerpom
26+7HM Ta ekcTpakTy 4dacHUKY Allium sativum mporm Trichophyton rubrumB
JAHOMY JOCHIKeHH1 Oyno BuszHaueHo, mo HY Ag iuridyrots 94% pocty
nepmatodityB kormeHtpamii 0,08 mr/mm, a MIC i eKCTpakTy dYacHUKY
cranoButh 0,04 wmr/min.llpm moeaHanHi 000X AaHTUMIKOTHYHHMX 3aco0iB OyIio
MIOMIYEHO ITiIBUIIICHHS 1HT10YIOUHMX BJIACTUBOCTEH, TAKUM YMHOM aBTOpamMu OyJIo
noBeneHo cuHepriynuii epekt Mk HY Ag Ta ekctpakroM yacHuky Allium
sativum [155].

Takox cuHepriuyHy Jir0 OyJ0 MIATBEPIKEHO eKCrepuMeHTanbHo Mixk HY
Ag Ta eraHosbHMM ekcTpakToM Mentha piperita mpotu Candida albicans
Busuiocs, mo HY Ag miaBuinyoTh 1HTiOyI0Uy aKTHUBHICTh €KCTpakTy Ha 89%.
[154]. Cunepriuna mis Oyyu BHSIBJIICHA W IIPH JIOCIKCHHI B3a€MOJIIT CIIEPMIHY Ta
HY Ag mpotu MeTuIwiIiH-pe3ucTeHTHHX 130iaTiB - Staphylococcusureus tox
aBTOpU 3pOOMIIM BHCHOBOK, IIO CIEPMIH MOXXHAa BUKOPHUCTOBYBATH SK aJi FOBaHT
it HY Ag nipu siikyBaHHI OakTepianpHux iH(ekmii [124].

Bueni 3 Mekcuku 3anmporoHyBaiM SK aJlbTEPHATUBHE JIIKyBaHHS
rpuOKoBOi 1H(eKuli rigpodoOdHy piAMHY Ha OCHOBI MOJIIUMETHUIICUIIOKCAHY Ta
Zn0O, obpobmenoro HY Ag. ¥V xozi ekcriepuMeHTy OyJi0 JOBEACHO, IO CYCIICH31s
ZnO —HY Ag 3maTHa mpoHUKaTH Yepe3 O10IUTiBKY Ta iHriOyBaTH pict Trichophyton
mentagrophytes toxx 1ieii po3yrH Mae aHTHOIOIUTIBKOBY Ta AHTHUMIKOTHUHY
aKTUBHICTD [147].

3 MeTor0 MPOQUIAKTUKHA KaTeTep-acolliioBaHUX 1H(EKI CEeUOBUBITHUX
musixie - (KAICBII), AHTJIINACBKl  JOCHIIHUKKA PO3pOOMSIA  CIeliaibHE
HAHOKOMIIO3UTHE TOKPUTTS IS CHJIIKOHOBUX KaTeTepiB Ha OCHOBI cpibia Ta
nojiterpadayopoeruneny. I[lpu mocmimkeHHi in Vitr0 Oyio BH3HAYEHO, IO
KaTeTepu 3 TOKPUTTSAM 3HAYHO I1HTIOyBaJiM PICT Ta YTBOPEHHS OI1OMIIBOK

oakrepissmu EScherichiacoli Ta Proteus mirabilis, a Takox 3raganuii xaterep
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BUSBUB OlocyMicHiCTh 3 ¢iOpobmactamu. Toxx aBTOpH peKOMEHIyBaIU
0J1aJIbIIe KIIIHIYHE JOCIIHKSHHS JaHUX HAaHOKOMITO3UTIiB [173].

Y ToHkoHry OyJ0 TMpOBEACHO MPOCIEKTUBHE JOCTIIKEHHS Ha
nommpenictb KAICBII cepen mnarieHTiB 3 narekcHuM katetepoM Doses ta 3
KaTeTepoM, BKPUTHUM Tiporesnem 3i cpibsom. Y maiieHTiB Apyroi rpynu BUSBUIU
3HM)KEHHSI 4aCTOTH 3aXBOpIOoBaHb Ha 31%. ABTOpU 3ayBakKuiiv, IO JTaHUU €eKT
OlsTbIIIe TMPOSIBISIBCS y MAIIEHTIB MPU JOBrOTPUBAJIOMY BUKOPUCTAHHI TAKOTO BUIY
karerepa [65].

[TomapoBe nokputts ceuoBux karetepiB HU Ag Ta nomigodaminom Oyio
BHBYEHO Ha MpeIMET OaKTepiaibHOT KOJIOHI3alli Ta TOKCUYHOCTI Ha JJA0OPAaTOPHUX
MUIIIAX Ta Mypdyakax, iH(pikoBanux Escheichia coli. locmimkyBanuii karerep
BBOJIMJIM TBApWHAM TPAHCYPETPAIBHO HA TEpMiH 2-3 TUXHI. Pe3ynbratu BUSABWIH,
0 TaKe MOKPUTTS 3HUIKYE 3/IaTHICTh MIKPOOHMX KIITHH JO KOJIOHI3BIII Ha
MOBEPXHI Karerepa Ta 1HriOye picT OakTepil y ceuoBOMY MIXypi, a TaKOX He
BUKJIMKA€ TOKCHYHUX 3MiH. ABTOPH IIWIUIM BUCHOBKY, IO II€ TIOKPHTTS MOXKE
MOTEHI[IIHO 3HU3UTH PU3KK po3BUTKY ['33 [128].

Bueni mopiBusu npotuMikpoOHy aktuBHicTh HY CuO Ta FeO3; 3
noJipesucTeHTHUMH mTamamu Staphylococcus aureusm Escherichia coli Ipu
OIIHIOBAHHI 30H 1HTIOyBaHHS aBTOpW Ailnumd BUCHOBKY, mo HY CuO 3HauHO
TOKCHYHIIII Ta OUTbII €()EeKTUBHI MPOTU O10TUTIBOK MIKpOOPIraHi3MiB, TaK MpH iX Iii
30HM iHriOyBaHHs ctanoBwm Uit Staphylococcusureus 22+1mm, Escherichia
coli 18+1 mm, Tomi sk npu mil Fe,O3 - 14+1 MM ta 12 +£1 mm BigmosigHo [48].

byno po3pobiieHO ypeTpanbHUN KaTteTep, BKPUTHH COHOXIMIYHUM
meronoM HY CuO, neroBaHux IMHKOM, Ta BHUBYEHO WOTO TPOTUMIKPOOHI
BJIACTUBOCTI ¥ OiocyMicHicTh. JlocimkeHHs IN VItr0 mokasaid HU3BKHH PiBEHb
IIUTOTOKCUYHOCTI Ta HE3HAYHY KUIBKICTh ITUTOKIHIB, IO JOBOJAUTH 010CYMICHICTb,
a TAaKOX BHCOKY aHTIOIOIUTIBKOBY aKTUBHICTh. JloCi/pkeHHs iN VIVO Ha KPOJHMKax
MIITBEPIUSIO OI0CYMICHICTh JIOCTIKYBAaHUX KaTETEPiB BIJCYTHICTIO MOJpa3HEHb
Ta BUSIBUJIO, II0 BUKOPHUCTAHHS KaTeTepiB 0€3 MOKPUTTS CIPUUYUHUIO PO3BUTOK

KAICBII Ha 4-ii neHp karerepizallii, TAMYacOM SIK IPU BUKOPUCTAHHI KaTeTEPiB 3
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IIOKPUTTSAM - Ha 7-U JeHb. TOX 1LEeld HAHOKOMIIO3UT MOKHA PO3IJISIAATH SIK
aANbTePHATHBHY MPOQIIaKTUKY Oi0oTUTiBKOBUX iH(eKIiH [162].

3 MeTor NpodUIaKTUKK OaKTepiadbHUX YCKIAIHEHb Yy CYJIUWHHIN Xipyprii
BueHMMH 3 Uexii Oys0 JOCIIKEHO aHTHOAKTepiaabHI BIACTUBOCTI KOMILJIEKCIB 3
HY ¢ocdaty cpibna ta ioHIB cpibia 3 XITO3aHOM Ta TialypOHOBOIO KHCIOTOIO.
AHTHOaKTEplaJIbHy aKTUBHICTh OILIIHIOBAIM IIJISIXOM BU3HAYEHHS 30H 1HT10yBaHHS
30H pocty Staphylococcusaureus Sk mnokasanmd JOCHTIKCHHS, HaHOLIbITY
IPOTUMIKPOOHY aKTHUBHICTh MPOSBUIM KoMIUiekcu xiTo3aH-HY ¢ocdary cpibna ta
XiTo3aH-10HM cpiOna, ski mamu 3HadenHs 1I1C (total inhibitory concentration)
10uM Tta 25uM BiANOBIAHO. ABTOpU PEKOMEHIYBAJIM MPOBEIECHHS HACTYITHHX
JOCIIJKEHb JIAaHUX KOMIUIEKCIB 13 3aCTOCYBAaHHSIM JIJaHUX KOMIUIEKCIB Y

IMIUTaHTAIll IITYYHUX CyTMHHUX TpaHCIIAHTaTIB [64].

1.4. JIOIiIbHICTh BUKOPHUCTAHHS CBITJIOMIOHOTO BUIIPOMIHIOBAHHS Y
MEIUYHIN TpaKTULl MpU THIAHO-3aNalbHUX MpoLecax Yy CKIal

KOMITJIEKCHOI Teparii

BuBuaBcsi cunepriunmii edektr mix HY Ag, crabimizoBanumu 0,05%
KETaTUHY, Ta BEJIMKOK TPYMOK AaHTUOIOTHKIB, PI3HUX 3a CIEKTpOM /il Ta
xiMiyHuUM ckiagoMm. Konnentpamii HY Ag, ski BHUKOpUCTOBYBalIM B XO/Il
CKCTIICPUMEHTIB, CTAHOBUIIHU 5, 2,5, 1,25 Tta 0,6Mr/1. AHTHOAKTEpiabHa aKTUBHICTD
BH3HAUajacs METOJAOM MIKpO3BeIeHHs Ha mpukiami Escherichia  coli
Pseudomonas aeruginosara Staphylococcus aureus.ABTopu B  XOji
EKCIIEPUMEHTY JIOBEJIM, M0 aKTHBHICTh AaHTUOIOTHKIB TIiJABUIyBaNacs MpHU
komOinarii 3 HY Ag, npo mo cBiquuth 3HmkeHHss MIC, a Takox mokazainu Ha
NPUKIAJl PEe3UCTeHTHOro 1o amminwiiny mTamy Escherichia coli, mo npu
noeHaHHI aHTuO10THKA 3 HY MOKIIMBE BITHOBJICHHS Yy TJIMBOCTI MIKPOOPTaHi3Ma.
Takoxx BuYeHI JIOBeNW, IO JOCHIAXKYyBaHI KOMOIHAIli HE BHUKJIUKAIOThH
IIUTOTOKCUYHOI i1 y KiTiTuHax ccaBiliB [142]. CuHepriunuii eekT 0y10 T0BEICHO
takok Mibk HU Ag ta AmdotepuruaoM-B in Vitr0 mpoTd IUTaHKTOHHOI Ta

oiomniBkoBoi opm Candidaalbicans Tak aBTopu IpoAeMOHCTPYBAIH 3HUKCHHS
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y 16 paziB MIC Amdorepuninny-B npu kom6inaii 3 HY ta 3ayBakuiu, 1o npu
TaKOMY TIO€THAHHI HEOOXITHICTh y BHCOKHX g03ax Amdorepuruny-B He €
MOTPIOHOK0 YMOBOIO ISl JIIKYBaHHS KaHJWJ031B, 110 3HAYHO 3HU3UTH KIJIBKICTh
noOiyHuX edekTiB Big npemapary.  JlocaipkyBaHa CyMmilll He IIpOsIBUJIA
remMoJriTHuHO1 akTuBHOCTI [90].

Haykosiii 3 XopsaTii cuHTe3yBayiM Kojoinauil po3unH HY Ag3 cepennim
niametrpom 11,3 HM 3a TOMTOMOTOIO0 METOTY Ja3epHOI a0l B A€10HI30BaHINA BOII
Ta 00poOmmu 1M po3unHoMm Escherichia coli. 3a ngomomororo Bu3HAYCHHS
ontuyHoi mIbHOCTI (OD) BH3Hayanu KUIBKICTh OakTepialbHUX KIITUH. Byio
BU3HAYCHO, IO Micisi 0OpoOJeHHS TpUBATICTh lag-¢a3a 3HAYHO TMOIOBKYETHCS,
MICII YOr0 HACcTa€ CMEPTh MIKpOOHOT KMTHHHU. J[OCHIAHUKH HPHUIYCKAIOTh, IO
NPUYMHOI0 BOTO SIBUINA € Te, 1m0 OakTtepii 3aaTHi mormHatu HY. VYce ue
MOSICHIOE 3HIKEHHS KUTbKOCTI MikpoOHuX kiiTuH Ta HYAQ.Tox aBTOpu 3poomim
BHUCHOBOK, 1110 neHerpaiis HU Ag yepe3 memOpaHy KIITHUH € OCHOBOKO iXHBOT
aHTHOaKTepianbpHOI mii [114].

byno wmoaugikoBaHO HaJABUCOKOMOJEKYISIPHUN TOJIETUIEH BUCOKOI
IIUTBHOCTI, 1[0 BUKOPUCTOBYETHCS MPU BUPOOHHUIITBI MITYYHUX CYTJIO01B, MITHUM
MNOKPUTTSAM Ta BUBYWIA HOTO 3HOCOCTIMKICTH Ta MPOTUMIKPOOHY aKTHUBHICTh. 3a
iXHIMUA JaHUMU 4yepe3 15 XBHIIMH CIOCTEpIranoch 3MEHIICHHS KUIBKOCT1 OakTepii
Escherichiacoli ta Staphylococcusureusua 99,999% ta Oyno miaATBEpIKEHO,
110 I1€ SBUIIE OYJI0 pe3yabTaTOM caMe OaKTepUIIMIHOT aKTUBHOCTI, a HE aare3ii 10
MOBEPXHI, 1110 JTO3BOJISIE Y TIEPCIIEKTUB] PO3TIIIHYTH TOCHIDKYBAHUN MaTepial Jis
3aCTOCYBaHHS NPU NPOTE3yBaHHi cyrio0iB [176].

Y OaraTth0oX BHUMNAAKaX BHYTPIIIHBOJIKAPHIHUX 1HQPEKIIH HKEepesIoM
1H(DeKIli € ynucenpbHl MOBEPXHI B JIKapHAX. TOX 3 METOI MPOQITAKTUKU BUYEHI
PO3pOOMIN CaMOOYHCHE TOKPUTTS 3 OaKTEPHIMIHUMH BiacTHBOCTIMHU Copper
Armour™, Ile mOKpHUTTS SBISIE COOOI0 HAHOKOMIIO3HT, MATPHIL SKOTO
CKJIQJAETHCS 3 METUIIMETAKPUIIATHOI CMOJIH, Y SIKil pIBHOMIPHO PO3MO/ILIEH] HAHO-
Ta MIKpPOYacTKu Miai. PesynapTaTtu AOCHIKEHHS aHTHOAKTEplalbHOI aKTMBHOCTI

invitro mpotn HalnommpeHimux 30yIHUKIB HO30KOMIalbHUX IH(QEKIid —



49

Staphylococcuswreus, Beudomonaseruginosa,Escherichia colira Listeria
monocytogenegsokasany, M0 MOPIBHAHO 3 KOHTPOJIEM MIKPOOHE HaBaHTAKCHHS
Ha JIOCHIJKYyBaHIA moBepxHI 3HU3MIocs Ha 99,9%. Takox Oyno mnpoBeaeHO
JTOCITIKeHHsT O6e31ocepeIHbO B JIIKapHi, /e 3aMiHUIM HalOUIbIII BUKOPUCTOBYBAHI
MOBEPXHI Ha JIOCIIUKYBaHUW HAHOKOMIIO3HUT, SKE€ TAaKOX IOKa3aJl0 3HauHe
3HIDKCHHS OaKTepialbHOro HaBaHTakeHHs [134].

Buennmu Oyiio po3poO0ieHO MOiypeTaHOBUW KaTeTep 3 OiMeTaaeBUM
nokputtssiMm HY AQ-Cu y cmiBBigHomenHi 1:1. JlocnimpkeHHs A0BenH, IO Taka
KOMOIHaIlis y TEMHOTI 3a0e3Ieuye maiike MOBHY Ta MUTTEBY 1HaKTHBaIio. Tak,
OyJ0 BCTaHOBJEHO, L0 MpH OIMETATIEBOMY MOKPUTTI 4Yac OaKTepiaJbHOI
1HaKTUBAIlli CTAHOBUTH <5 XB., Y TOM 4ac sk npu nokputti katerepa HY Ag uu Cu
- 30xB. Cnoctepiranacsi TpaHnchopmaliiss OiMeTalieBOi MOBEPXHI Karerepa o
BIJIHOIIIEHHIO IO HASIBHOCTI CBITJIA: T1ApO(OOHUI CTaH B TEMHOTI Ta TiAPOPIIbHUN
3a HasBHOCTI cBiTia. [Ipouec Tpancdopmarii motpedyBaB 30xB. Takox Oyio
MIOKa3aHo, [0 3a3HaYCHUH BUPIO HEe MPOSBIISIE MUTOTOKCHYHOI it [158].

byna nociimkena antuOakTepianbHa akTHBHICTH CU/CuO-mosiecTepHHX
noBepxoHb mpotu Escherichiacoli y tempsiBi Ta mijg akTHHHYHHM CBITJIOM, IO
3a3BUYall BUKOPUCTOBYEThCS Yy JiKapHsX (360 nm< A < 720 nm; 4.1 mW/cm(2)).
PesynpTaTi nociimKeHHS MOKa3aliy, 110 MMOBHA 1HAKTUBAIIIS MPHU CBITJII HACTaBaa
yepe3 45xB, y TempsiBi - 150xB, 1m0 Oyno 3aikcoBaHO MPHU CTEPEOMIKPOCKOITii.3a
JIOIOMOTOI0  CIIEKTPOCKOMIi TiJT 4Yac 1HaKTUBaIlli 3adikcoBaHl OKHUCIIOBAIBHO-
BIIHOBHI peakiii Mk MikpoOHuMu kmituHaMu Ta Cu/CuO-momiecTepHoro
MOBEPXHEI0, IO KOHTAKTYBAIM 3 KIITUHHUMH CTiHKaMW. TaKoX aBTOPH
OPUITYCTHJIM, IO 1HAKTUBalig OakTepiil y LbOMY BHUIAAKy I[OB’si3aHa 3
onironuHamiuauM edexroM. Konnentpartiss HU Cu, mHeoOxiaHa amns ne3uHdexii, €
OiocymicHoro [157].

Bueni 3 Texacbkoro yHIBEPCUTETY CHHTE3yBaJId 3a JOMOMOIOIO
MIKpPOXBUJIBBOTO METOJy MO3UTHBHO 3apsamxeHux HUAQ niamerpom 1 HM Ta
BHU3HAYMIM IX aHTHMIKpOOHI Ta aHTHOIOILTIBKOBI BiactuBocTi mpotu Candida

albicans 3a pesympraramu (eHoTHIOBOTO aHamizy Bu3HaueHo ICsy mipum
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dbopmyBaHHi OioriBok jgopiBHioe 0,089ppm, mpotu chopmMoBaHUX O10IITIBOK
ICs0 0,48ppm. Ilicna anamizy Ha IIMTOTOKCHYHICTH OYJ0 OTPUMAaHO PE3yabTaT —
CCs07,03 ppm. ITicngs SEM ta TEM 6yno BcranoBneHo, mo HYAQ momnkopKyoTh
30BHIIIHIO KJITUHHY CTIHKY, IIJIBUIIYIOTh TPOHUKHICT MEMOpaHU Ta
NPUTHIYYIOTH (himamenTartito [118].

BuBueno npoturpuOkoBuii e€deKkT MI0JHOrO Jlazepa 3 PI3HUM YacoM
BIUIMBY Ta y moexnanni 3 HY Ag 3 xonuenrpamiero 10* M mporu Candida
albicans ABtopamu Oyii0 OoTpuMaHe MaKCHMaJbHE 3HWKCHHS >KHTTE3TATHOCTI
MIKpOOHUX KJIITUH TpH BUKOpUCTaHHI Ja3zepa 450HM ymponoBxk 75: mnpu
ONMPOMIHEHHI JlazepoM 0Oe3 BuKopucTaHHs HY »XuUTTe€3maTHICTH 3HU3MIACS Ha
65,03%, y To#t yac sk npu kKomOiHarii nazepa 3 HU Ag 1ie 3HaueHHsI CTaHOBUJIO
84,63% [55].

byno BuBueno BB HYU Ag, BUTOTOBIIEHOTO O10JIOTIYHUM METOJIOM, Ha
CKCIpECio T'eHiB, 0 BIAMOBIAAIOTH 3a piBeHb BipyaeHTHOCTI Candida albicans
Bueni BcranoBuiy, mo mij aiero HY npurHigyroThcs Taki T€HH: BIANOBIIAIBHUN
3a enonrauito ECEl y 5,1 paza, innykrop rigpis TECI1 y 6,8 paza, perynasitopu
tpanchopmariii apixmkiB y ripu TUP1 ta RFG1 y 2,45 Tta 5,43 Bignosigxo [91].

Bueni 3 yHiBepcutetiB y Hbro-Zlem cuntezyBanu HY Ag miamerpom 10-
30 uM Ta BUBYMIKM MeXaHi3MH TokcudHocTi y Candida albicans Busuauunm 110
MIC nopiBuroe 40 Mxr/mi. Busnadeno, mo kimitnHu-MitieHi gt HU Ag noBuHHI
MICTUTU XUpHI kucnoTu. Ilicinst o6pobku HY Oyno mpoaeMOHCTpOBAHO 3MiHY
CTPYKTYpHU TOBEPXHI MIKPOOHHX KJIITHH Ta MeMOpaHn [151].

Bueni 3 Terepany cuntedyBanu HaHokoMno3uT Cu-Ag-xiTo3aH Ta
BUBYMIIM HOro aHTUMIKpOOHI BiaactuBocTi Ha mpukiani Candida albicans Bonu
takoX mopiBHsuin MIC okpemMo 1151 KOKHOTO 3 €JIEMEHTIB HAaHOKOMIIO3UTY Ta
3pOoOuUIIM BUCHOBOK, 1110 HalBuIui pezynbTaT Manu HU Cu-Ag-xiTo3aH 1 CTAHOBUB
732 mxr/mi [54].

BuBuaBcsi cuHepriunuii Ta aHTHOAaKTEpiaibHUM edekT HaHoyacTok AQ Ta
Cu 3 10% Oenszankoniem xyopuaom mnpotu Pseudomonasaeruginosa. s

BU3HAUEHHS YYTIMBOCTI BUKOPHCTOBYBAJIN IUCKO-AU(PY31MHHI METOJ Ta METOH
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CEepIiHMX pPO3BeJeHb. Byll0 BCTAaHOBIEHO EKCIEPUMEHTAIbHUM LUISIXOM, IO
OakTepuIUAHUNA e(eKT € 0303aNeKHUM. ABTOPH TaKOX IIAIIIA BHUCHOBKY, IO
MPOTUMIKpPOOHA aKTHUBHICTh HaHOYacTOK CU Ta AQ MIABUINYETHCS B KOMOIHAIIT 3
10% OeH3aJIKOHIEM XJIOPUIOM, IO MiATBEPKYE X CHHEpriuHy B3aemoito [133].

B iHmomy gociimkeHH1 BUeH1 BUBYAIM NpoTuMikpoOHmii edpext HU Ag y
o€ HAHHI Ta OKpeMo 3 KBapiietuHoM rpotu Escherichiacoli. ExcriepumenTanbHO
Oy70 JOBENCHO, M0 HAWOUIBITY MPOTUMIKPOOHY AKTHBHICTH Ta 3JATHICTH IO
iHTiOyBaHHS (QOpMyBaHHS OIOIUIIBOK TPOSBISE  HAHOKOMITO3UT KBapIIETHH,
nekopoBannit HU Ag. 3a gomomororo RT-PCR Oyno miaTBepmxkeHo, 0
JOCIIJIKYBAaHUM HAHOKOMIIO3UT 3HMKYE TPAHCKPHMIIO reHiB besA, csgA, fliC,
fimA, motA Ta wcaF, o BianoBizarTh 3a OiomiiBkoyTBopeHHs [178].

Byno BuBueno HY Cu, cunrezoBani rpudamu Aspergillus niger Buenumu
BCTAHOBJICHO ITUTOTOKCUYHY 110 HAHOUYACTHHOK MPOTHU KIIITHH T€MaTOIEIIONSIPHOT
kapuunomu (IC50 = 3.09 Mxr/mun) Ta aHTHAIA0ETUYHY 1110 IUIAXOM 1HT10yBaHHS 0.
TIIIOKO3KMIa3u. AHTUMIKpoOHHI edekT OyB aoBeneHuid mpotm Staphylococcus
aureus(21mm), Klebsiellapneumonia(20mm), Escherichiacoli (19mwm), Bacillus
subtilis (17MM) Ta Micrococcus luteus (16MM) 1IIIXOM BH3HAYEHHS 30H
iHrioyBanHs[136].

BuByaBcsi BIUIMB HAaHOKOMIIO3MTIB Ha OCHOBI IEMIONITY (MOJEPHITY),
BKpuTOro Hanoyactukamu Ag, Zn ta CU Ha MJIAHKTOHHI Ta OiOMIIBKOBI (hopMu
Vibrio choleraeO1 El Tor. Becranosieno, mo Hanokommno3ut 3 HU Ag inrioysas
YTBOPEHHsI O10MUTIBOK Ha MEXi (a3 PiAUHA-TIOBITPS B KOHIIEHTpAIlli 4MKT/MII, Yy
Takuil croci0 monepeakaryu YTBOPEHHs MOBEPXOBO-MPUKPIIIIIOI0YOI O10TUTIBKH,
a TpuU KOHIEHTpamii y 8 MKr/mMi OyB BUSIBICHUN OaKTepUIIUAHUN e(peKT Ha
TJIAHKTOHHI KJIITHHY Ha BiAMIHY BiJl HaHOKOMTIO3uTIB, Bkputux HYU Cu Ta Zn, mo
BIUIMBAJIM TIIBKH Ha KUTTE3AATHICTD BiOpioHa [129].

TpuBammii 4Yac  TPOBOMATHCS  JOCTIIKEHHS  IOJ0  BU3HAYCHHS
MPOTUMIKPOOHOTO BIUIMBY CBITJIOJIOJAHOTO BUIIPOMIHIOBaHHS Ha MIKPOOPTaHi3MU
3a gl  pi3Hux nOpemapariB.  Tak, In VItr0O Ha Mozensx  OIOMIIBOK

aHTHOIOTMKOPE3UCTEHTHUX  KIiHIYHUX mTamiB  Staphylococcus aureus Ta
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Escherichia coli 0Oymo mnoka3zaHo e(ekT MiJCHICHHS CBITIOMIOAHUM
BUIIPOMIHIOBaHHSIM aHTUMIKPOOHOT [ii, K aHTUCENTHKIB, 110 MICTATH AUHATPIIO
eleTaT, Tak 1 MPOTUMIKPOOHHMX IMperapariB; OyJo JOBEACHO, IO CBITJIOAIOAHE
BUIPOMIHIOBaHHSI MOMAapaHYEBOTO CIEKTpa aKTHUBYe (HarolmuTo3 Ta 3JaTHICTh
dbopMyBaTH TMO3aKIITHHHI TAcTKU HeuTpodinamu [23]. BusBieHo cuHepriyHui
BIUIUB CBITJIO/I0THOIO BHIPOMIHIOBaHHS Ta AaHTHUMIKPOOHHUX TIpernapaTiB Ha
O10TUTIBKM MIKPOOPTaHi3MiB il BCTAHOBIJICHO MiABUINEHHS 0aKTEPUIIMIAHOTO e(heKTy
OPOTUMIKPOOHUX TpemapariB  3a [ii CHHBOTO Ta YEPBOHOTO CIHEKTPIB
CBITJIOJIIOIHOTO BUIpOMiHIOBaHHS. Ha Mogeni IN VIVO JIOKani30BaHOTO THIHHO-
3aMajbHOTO MPOLECY JIOBEACHO, IO HAWOUIBII ONTHUMAaIbHUM 3a IIBUJKICTIO
3aro€HHs] BOTHUIINA 3aMajeHHs, BIIHOBJIECHHSM IMyHHOTO Ta IIMTOKIHOBOTO CTaTyCy
i Hopmamizanii Mopho(dyHKIIOHATFHOTO CTaHy NapeHXIMAaTO3HUX OpraHiB Ta
OpraHiB IMyHHOI CUCTEMH € KOMOIHAIlI1 aHTUMIKPOOHOIO MpemnapaTy Ta CUHbOTO 1
YEPBOHOTO CBITJIOIOTHOTO BUIIPOMIHIOBAHHS Ha OCepeoK 3ananeHHs [18].

He3Baxaroun Ha 1HTEHCUMBHE BHBYEHHS JOCIIAHUKAMU MPOTUMIKPOOHOI
aKTUBHOCTI HAHOYACTUHOK cpibia ¥ Mial, A0 CBhOTOAHI JIOCTOBIPHO HeE
BCTAHOBJICHO aHTHUMIKPOOHY /110 HAHOYACTHUHOK Cpibyia ¥ MiJii, IMIIPETHOBAaHUX Y
MOJIMEpHI MaTepiajiv, 10 MOKE 3amo0IrTM BUHUKHEHHIO THIMHO-3amaJIbHUX
yckaaaHeHb. OHUM 3 MEPCIEKTUBHUX HAMPSMKIB y BUPIIICHH] 1€ mpoOieMu €
BU3HAYECHHS CYMICHUX MNPOTUMIKPOOHMX €(EeKTIB HaHOYaCTMHOK Mial |
CBITJIOJIIOTHOTO BUITPOMIHIOBAHHS YEPBOHOTO i (pioeroBoro crektpis [131].

SIx HOBITHS HEAHTHOIOTHYHA AHTUMIKPOOHA PO3POKA BUYCHUMHU BUBYAETHCS
Jisi CBITJIA, a came cuHe cBITIO B cnekTpl 400-470 HM, 110 € MEHII HIKIJIMBUM
nopiBHSHO 3 Y ®-cBiTiaom [69].

Bueni 3 Horo-/[xepci(CIIA) mocmiauan BIUIMB CBIiTJa BHAUMOTO CIIEKTPY
Ha HY Ag. Bonu Bu3Haumnu, mo npoTumikpoodHa aktuBHicte HU Ag nipu mipomy
3pOCTa€ y 3B’SI3Ky 3 BUBUIBHEHHSIM 10HIB, IO MOTJIMHAIOTHCS MIKpOOpPTraHi3MamMu
[153].

I'pyna pocnignukiB 3 Kwuralichbkoi akajgemii Hayk MpOJAEMOHCTPYBaIU

BII'€MHY Kopemsmiro MK po3mipom HU AQ Ta TOKCHUHICTIO Ha MpHUKIal



53

Tetrahymena pyriformisBueni Takok BCTaHOBWJIM, IO MPH il CBITJIOBOIO
BUIIPOMIHIOBaHHS BIPOJOBXK 24 TOJ CIOCTEPIraeThCs 3MEHIICHHS TOKCHYHOCTI
HY manoro po3Mipy, sike ctaHoBUTh 32 + 0.7%, a y HU Benukoro po3mipy - 10.6 +
5.2%. lle#t edexT MOACHWIM THM, IO CBITJIOBE ONPOMIHEHHS CIPUYUHSIE
3MEHIIEHHS KUTBKOCTI BUBUIbHEHHS 10HIB A(, 30UIbIIEHHSI PO3MIpIB Ta arperarii
HY [163].

byno nmocmimkeHO BIUIMB CBITIOMIOAHOTO ompoMiHioBaHHS (405+5HM)
npotu Salmonella spp ta Escherichia coli O157:H7. Bwusnaueno, o
CBITJIOJIIOIHE OMPOMIHCHHS 3MEHIIYBaJIO KUIbKICTH caibMoHed Ha 1,2 log Ta
iHTIOyBaJIO  pICT Escherichia coli Buenumu Oyno omnmcaHo MexaHi3m
aHTUOaKTepiaNbHOI J1i, B OCHOBI sKoro JexuTh okucHeHHs J[HK Tta Btpara
mMeMOpanuux QyHkiii [111;112].

[HIIMMKM HayKOBUSMU OyJlO BHU3HAYEHO, IO MEXaHI3M (POTOAMHAMIYHOI
1HaKTUBaIli OakTepialbHUX Ta TPUOKOBUX KIITUH TMOJsIrae y 30y/HKeHHI
BHYTPIIIHBOKIITUHHUX ~ NOpP(}IpUHIB, 10 MNPU3BOJUTH 10  BUPOOJIEHHS
IIUTOTOKCUYHOT aKkTUBHOI (hopmu kucHio [125]. Yce me e 3arambHONPUUHATAMU
rirmoTe3aMu, 00 MeXaHi3M Bce 1€ He MOBHICTIO BUBUCHHA.

VY cniyibHIM poOOTI OPUTAHCHKUX Ta HIMEIIbKUX HAYKOBIIB OYJIO JOCHIIKEHO
BIUIUB CHHBOTO CBITJIa MNPOTH 34 KIHIYHUX 130J5TIB TPAMIIO3UTUBHUX Ta
rpaMHETaTHBHUX OakTepiii, BKIrouaroun Pseudononasaeruginosa Escherichia
coli, Staphylococcusaureus Enterococcusfaeciumta Klebsiella pneumoniae
ExcnepyuMeHTaIbHUM LUISIXOM OyJ0 moka3aHo, mo y 71% miaHkToHHOT dopMu
ICHyBaHHsI OakTepiil BHU3HAYEHO 3HMKEHHS KUTTE3AATHOCTI MPHU €KCHO3MUIi 15-
30 xB. bysno BuHAaliIeHO 3HAYHY KOPEJIAIII0 MK YyTJIMBICTIO TUTAHKTOHHOI (hOpMH
JI0 CBITJIa Ta iX 37aTHICTIO A0 O10MUIIBKOYTBOPEHHS, TOOTO HANWO1IBIIT PE3UCTEHTHI
130JIATH IEMOHCTPYIOTh YTBOPSHHS OUIBII IIUTbHUX OiotutiBok [93].

Buenumu 3 oTnanaii 0yino BUBYEHO YYTIUBICTh CIIOPOTEHHUX OaKTEpiit 10
BHUCOKOIHTCHCHBHOTO BHJMMOTO CBiTIa fAoBxkuHOWO xBwi 405 ©m (LED).
Busnaueno, mio s 1HaKTUBaIli CHIOp HeOOXigHA 3HAYHO BHINA J03a

OTIPOMIHEHHS, HIXK AJis BeretaTUBHUX (popm. Tak ans 3HMKEHHS MOMYJALIi CIOp
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no 420910 KYO/mn meoOxigno Oyno 1.73 k/Dk/cM? y TOH uac sK mjis
seretatuBHux (opm Bacillus cereusra Clostridiumdifficile - 108 ta 48 xJIx/cm?
BiamoBiaHO [126].

['pymoro BYCHUX MPOBEICHO EKCIEPUMEHT IN VIVO Ha muriax. [TonepeaHbo
copMoBaHMii OIiK, iHPIKOBaHUN MYJIBTUPE3HCTEHTHUM mTamoM Acinetobacter
baumannii Oymo ompomineHo cuHiM cBiTIIoM 415 HM Bopomosxk 30 xB. Byio
BU3HAYCHO 3HAYHE 3HWKEHHS OaKTepilaJbHOTO HABAHTAKEHHS, a TaKOoXK
BCTAaHOBJIEHO, M0 micas 10 UUKIIB 1HAaKTUBAIli CBITIOM Yy OakTepiii He
CIIOCTEepiranocs po3BUTKY pe3ucTeHTHOCTI [179]. Cxoxi pe3yabTaTH OTpUMAIIH 11i
cami BUCHI MPH TOCTIKEHHI IN VIVO mpu okaizoBaniil iHdekmii S.aureusVIRSA:
CUHE CBITJIO CIIPUSIIO MIBUIKOMY TEMITY 3HM)KEHHS 0aKTepiaJIbHOIO HaBaHTAKEHHS
Outeinl HiK Ha 2- 10Q10, BITHOBICHHS POCTY CIOCTEpiraiu depe3 100y Ticis
ornpoMiHeHHs [68].

benbrificbki BY4eH1 BUBYAIM (POTOAMHAMIYHY 1HAKTUBAIIIIO MPOTH O10TLIIBOK
Ha mpukiani Pseudomonasfluorescens ra Staphylococcusepidermidis 3a
nornomororo LED pi3Hoi noBxkuHM XBWil, Takux gk ¢ioneroBui (400HM), cuHI
(420uMm), 3enenuit (570uM), sxoBTUH (584HM) Ta yepBoHMil (698HM). Pesynbratu
aHaJi3y mokasainu, mo ¢iosieToBe cBiTIO iHakTHBYe PSeudomonafuorescensio
6,80 logio , Staphylococcusgpidermidismo 3,69 l0gio. Cune cBiTIO iHAaKTHBYBAJIO
tineku Pseudomonas fluorescensi sk iHIm BHAW CBITJIA HISKAM YHHOM HE
BIUTMBAJM Ha (hopMyBaHHs OiorutiBok [51].

I'pyna Buenux 3 I'nmasro (Benwka Bpuranis), gocmianim aHTHOAKTEpiaabHi
BJIACTUBOCTI (D10JI€TOBO-CUHBOTO CBITIa (405HM) Ha MNpUKIAAl TUIa3MU KpPOBI,
KOHTaMiHOBaHOOT OaKkTepiaJIbHUMU KYJIbTypamMH Staphylococcus
aureus Staphylococcusepidermidis ta Escherichia coli. InakruBamis 99,9%
GakTepialbHOT MOMyJALii Oynaa JOCATHeHa HpM 3acTocyBanHi 144 Jlx/cm? sk y
HEBEIIMKUX 3pa3Kax, Tak W y momepenHbo ¢acoBaHii 1uiazmi. Tox 1eid meTon
MOXe OyTH 3aCTOCOBAaHUM Yy TpaHCQy310JoTii Il 3MEHIICHHS KUIbKOCTI

MIKpOOpraHi3MiB y pi3HHX piauHax [125].
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Takum 4MHOM, Ha MIJICTaBl MPOBEJAEHOTO aHaJI3y JITepaTypHUX JTaHUX
OyJlo BH3HAUYEHO, IO MEXaHI3MU BIUIMBY HAHOYACTHHOK cpibia Ta Mifl,
IMIIPETHOBAHMX y MOJIIMEPHI MaTepiaiau, CTAaHOBIATh (DyHIaMEHTAIbHUN 1HTEpec
JUIL  PO3YMIHHS aHTHUMIKpOOHOI 1ii ¥ MarloTh MPUKIAJAHE 3HAYCHHS IS
00'€KTUBHOTO OOIPYHTYBAaHHS JIOIIJIBHOCTI BUKOPUCTAaHHS IMX MaTrepiamiB Yy
MEJIMYHINA MPaKTHIII.

ToMy nmopeyHuM € BH3HAUEHHS 3[AaTHOCTI 10 (OpMyBaHHS OIOMIIIBOK Ta Ha
7000B1  OIOIITIBKM  MIKPOOpPraHi3miB, 30YyAHHUKIB 3alajbHUX IMPOILECiB, 3a il
HaHouyacTUHOK AgQ i Cu, siKi IMIIPETHOBAaHO Y BUPOOM HAa OCHOBI IOJIETUJICHY
BUCOKOTO THCKY, IO 3aCTOCOBYETHCSI JJIsI BUTOTOBIICHHS KaTe€TEpiB Ta HETKAHOTO
Mmarepialy Ha OCHOBI BOBHM I  CHHTETHYHOIO  IOJIECTEPHOTO  BOJOKHA
noJieTuIeHTepeTanary, SKUM 3aCTOCOBYETbCS y B3YTTEBIM MPOMHCIOBOCTI IS
BUTOTOBJICHHS MEIWYHUX YCTWIOK, 3a Jii CBITJIOAIOAHOTO BUIIPOMIHIOBAHHS

(b1071€TOBOTO 1 YEPBOHOT'O CIIEKTPIB.

BucHoBkunu po pos3pginy 1:

1. HaBenenuii aHami3 JITEpaTypHUX JAHUX IOKA3ye, MO L€ HEIOCTATHHO
BUBYCHO BILJIUB HAHOYACTHUHOK cpibja M Miai, IMIIETHOBAHUX Y MEJIUYHI
BUpPOOU, HA O1OMIIIBKMA MIKPOOPTaHi3MiB, SIKi yTBOPIOIOTHCS Ha BEHO3HUX,
ypeTpaabHuX i BHYTPIITHHOIIOPOKHUHHUX KaTeTepax, CHAOTPaXCaTbHIX
TpyOKax, mpoTe3ax Ta pi3HUX IMIUIAHTATAX.

2. IlpaktnuHo He BHBYEHI €(EeKTH KOMOIHOBAHOTO BHUKOPUCTAHHS
ONTHYHOTO BUIPOMIHIOBaHHS PI3HUX CIEKTPiB 3 HAHOYACTUHKAMHU Cpi0ia
W Mifgl, IMOPErHOBAaHUX Y BUPOOW [JIi MEAMYHOTO BUKOPHCTAHHS 13
MOJIIMEPHUX MaTepiaiB.

3. otemep He Mae UITKOTO HAyKOBOTO OOIPYHTYBaHHS BHOODPY
ONTHMAJIIBHUX TapaMeTPiB ONTHYHOTO BHUIPOMIHIOBAHHS TIPH HOTO
3aCTOCYBaHHI y CKJIaJl KOMIUIEKCHOI MPOTHUMIKpOOHOT Tepamii A

JIKyBaHHS XBOPHUX Ha MIKpOOHO-3amajibHI 3aXBOPIOBAaHHS, TOMY JOCUTH
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4acTo, MpU BUKOPUCTaHHI ¢oToTepanii BUHUKAIOTH CYIEpPEUIUBI
pe3ynbTaTH.

4. BukianeHe nae MiJACTaBy BBaKaTH, IO BUBYEHHS [ii HAHOYACTUHOK
cpibma ¥ Miml, IMIOPErHOBAaHUX Y MEAUYHI BUpPOOM pazoM 3i
CBITJIOZIOJHUM  BHUIIPOMIHIOBAHHSIM JUIs  3amoOiraHHs  yTBOPEHHS

OakTepiaJIbHUX O10IIIBOK HHHI € BEJIbMU aKTYaJbHUM.

{iLbkd O jSMfjteddj delsOdz dedn
%ZOo jHjdB @S GOY' wnQ
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PO3 Al T 2
MATEPIIA TA METOAOAWN AOCIJ/I AXEHHHA

2.1. OG’exTH 1 MaTepiasl AOCTIIKEHb

2.1.1. 3aranpHa XapaKTepUCTHUKa XBOPHUX:

OCHOBHY TpyIy AOCTIPKYBaHUX CTaHOBWIM MiTH 3 M33 Bikom Big 1 poky 1o
18 pokiB (N = 33), sKUX OOCTSKWIM Ta JIKyBAIA B XipyprivHOMY BiJJIiJICHHI
XapkiBChbKOi oO0jacHOi AWTSA40i KiIiHIYHOI JikapHi Ne 1 Tta nmopocmi, 1o
3HaxoamiMca Ha obcrexxkeHHl i1 mikyBaHHI y KHII «Micbkuil KIIHIYHHA HIKIPHO-
BeHepostoriyanid aucnancep NeS5» XMP m. Xapkis, 3 giarHo3om miko3 (0 = 60).
OOcTekeHHsI XBOPUX IIPOBOAWIOCS B JICHb TOCHITami3aIiil mepes IMoYaTKOM
JKYBaHHS.

Kpurepii BKIIIOUEHHS MAIIEHTIB y TePANeBTUYHI TPYIIH:

V mianuc iHGOpMOBaHOI 3rou pOAMHM Mali€eHTa ad0 MallleHTa Ha y4acThb y

JIOCHIJKCHHI,

V' HasgBHICTH 3aXBOPIOBAHHSI.
Kpurepii BUKITIOUEHHS 3 AOCIIHKEHHS:

V cCymyTHS aTOJIOTis;

V OiojoriyHa Teparis;

V yci maimieHTd Ta/abo 0aThKU XBOpPUX JITE€HM, 10 HE JalW MUCHMOBOI

1H(OpMOBaHOT 3ro/IH.

VYcix mnatiedTiB Oyno po3nojauieHo Ha 2 rpynu: | — miTm 3 THIAHO-
3amajJlbHUMH 3aXBOPIOBAHHSIMU: yCEpEIUHI TPYMH PO3MOALT Ha 3 BIKOBI MATPYIIH.
1-ma miarpymna BKIOYaaa JiTel BikoBol kareropii Bia 1 poky a0 3 pokis (n = 8); 2-
ra miarpymna — aiteit Big 4 10 7 pokiB (n = 5); 3-1s miarpyma — aited Big 8 go 18
pokiB (n = 20).

Jlo II rpynu Hamexkanu mopocii 3 miko3amu (N = 60): l-ma migrpymna
BKJIIOYAJIa MarienTiB BikoBoi kareropii Big 20 10 40 pokis (n = 15); 2-ra miarpymna

—Big 41 mo 60 pokis (n = 20); 3-ts miarpyna — Big 61 mo 90 pokis (n = 25).
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2.1.2. Marepian A0CIIIPKSHHS

Martepianom 1uist MiKpOO1OJOTIHYHOTO AOCTIKEHHST OYJI0 BUIIICHHS 3 paHU
Ta YEpPeBHOI MOPOKHUHU TPH THINMHO-3aNaIbHUX 3aXBOPIOBAHHSAX Ta HITTI |
31MIKPIOU YIIKOKEHOT MIKIPU MPHU MIK03axX. 3pa3Ku Ui JOCIIHKEHHS 3a0upanu i
nocTayaiy B JIabOpaTopito 3TiTHO 3 BUMOTAMHM B3SITTS M IOCTaBKW MaTepiany AJis
MIKpOOIOJIOTIYHMX  JIabopaTopii, 3almpoNOHOBAHUX MEIUYHOI  aKaJIeMIEro
nicsuioMuoi ocBity iM. I1. JI. Illynuka, M. Kuis [2].

2.1.3. JlocmimKyBai 30aTHICTh MIKPOOpraHi3miB, 30yTHHKIB MIKpOOHO-
3anajibHUX TpOIeciB, 10 (opMyBaHHA OIOIUTIBOK Ta Ha JOOOBI OIOIUIIBKK 3a ii
HaHouyacTHHOK Ag i1 Cu, siki Oynu BBEIEHI O CKJIaay BHPOOIB 3 MOJIETUJIECHY
BUCOKOI'O THCKY, @ TaKOX OOpOOJICHI YCTWJIKM JUISl B3YTTsI, BUTOTOBJIEHI 3 HETKAHUX
HOJIIMEPHHX MaTepiaiB (BOJIOKOH).

[TpenmeToM mocmipKeHHs OyIu:

1. lllTamu MiKpOOPTaHi3MiB:

a). pedeperc-mramu: Candida albicansCCM 885, Escherichia coliATCC
25922 (F50) = NCDC F 50, Klebsiella pneumonia®dlCTC 5055 = SS B 5055,
Pseudomonas aeruginogalCC 27853 = NCDCF-51, Staphylococcus aureus
ATCC 25923 = NCDC 25923 = F-49, Streptococcus pyogendHC (Ne 1) =
I[ICK 130001 # xmuiyai mramu: Staphylococcus aureugn=15), Klebsiella
pneumoniae(n=2), Escherichia coli(n=12), Pseudomonas aeruginoga=5),
Streptococcuspp. (n=3), Candida albicangn=12), Trichophytonspp (n=48).

0). KJIIHIYHI IITaMH1 BUAUBLIN y JiTeit 3 M33, mo nepeOyBaiu Ha JIIKyBaHHI B
XIpypriuHoMy BijJiijieHHI XapKiBCbKOi 00JacHOT AUTSAYOI KIiHIYHOI JikapHi Ne 1
Ta B 0Ci0 3 MiKO3aMHu, 110 TMPOXOJUIN OOCTEKEHHS U JIKyBaHHSA y XapKiBCbKOMY
MICBKOMY KJIIHIYHOMY IIKIPHO-BEHEPOJIOTiYHOMY nucraHcepi Ne5 B neHb
rocrrram3arii.

2. 3pa3ku.

a) HETKaHUU MOJIIMEPHUN Marepian (cymimr TKaHUX
BoJiokoH/TIoieTuneHoBux — Tepadranataux (IIET) Bomokon, STEL-TICKS,

Vkpaina), npocouenuii HaHoyactTuHkamMu Ag (koni. 0,060%); HeTkaHuUit
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nojiMepHuUd  marepiad  (CyMilll TKaHMX BOJOKOH /  TIOJIETUICHOBUX
tepadranataux (I[IET) Bomokon, STEL-TICKS, Vkpaina), mnpocodenuii
HaHouyacTuHkamMu CU (xoHI. 0,068%). 3pa3ku 3 HETKAHOTO MaTtepiady y BUTJIAII
YCTWJIOK  JJIS ~ MEAMYHOro  B3yTTS  (CyMmill  BOJIOKOH 3  BOBHM 3
noyeTwieHTepedTaTaTHUMU ~ BOJIOKHAMHU  /JIaBCaH/) BUTOTOBIISUIM  IUISIXOM
BUPI3aHHS 3 IPECOBAHUX 3arOTOBOK.

0) CTpeHIu 3 TOJIETUIICHy BHCOKOTO THCKY, SIKI 32 PO3MIpOM JliaMeTpy
BIJINOBIIAI0TH POMHUCIIOBHM 3pa3kaM ypoJioridaux karerepis (1,8 mm). 3pa3ku cTpeHr
Oyu ofepskKaHi NULIXOM 3MIITyBaHHS HAaHOYACTMHOK Cpibja W Mifl 3 TpaHyJamu
MOJIIETWJIEHY BUCOKOTO THCKY, SIKM JIO3BOJICHUI CaHITApHUMHU CIyXOamMu ISl
BUKOPHUCTaHHS B MeUIMHI. [licist 3MmiltyBaHHS KOMIIOHEHTIB CTPEHTY BUTOTOBJISUI Ha
apromartuuHiii ycranoBii MPT-AM-1 npu Ttemmeparypi 190 °C 1 HaBaHTa)keHHI
2,16 xr (cTaHmapTHI yMOBM JUIA TIONICTWIEHY BHCOKOTO THUCKY). CTpeHru
OXOJIO/IXKYBAJIU Ha BITKPUTOMY TIOBITPI1, TAKYBAJIM B MOJTIETUIICHOBI TTAKETH.

Sk mosiMepHI MaTpull BHUKOPUCTOBYBAIM KOMEPLIMHHWI MOJIIETUIICH
Hu3bpKkoi mibHOCTI (LDPE, 18103-035, Vkpaina) 3 ingexkcom muiaBiaeHHs 2,0 (T /
10 xB) (2,16 xr / 190 ° C) 1 HeTKaHU# MOJIMEPHUIN MaTepiall KOMEPIIHHOT STKOCTI
(cymim Tkanux BonokoH / momietunentepedranaraux (IIET) Bomokon, STEL-
TICKS, VYkpaina). Bogny aucnepcito HaHOYaCTHHOK HYJIbOBOI BaJCHTHOI MIiJl
(CuNP) chepuunoi dopmu 13 cepeaHiMm po3mipom, BiamosinHo, 20 HM (20,2 +
4,5 HM) CUHTE3YIOTh 3a JIOMOMOT'0OI0 XIMIYHOI KOHJIEHCAllll Y BOJHOMY CEpPEIOBHIIII
crioco0y BUBENICHHs Cylb(aTh MeIuyHOro OOpOITHOMENbHOTO Hatpito. KiHiesi
KOHLIeHTpawii nonepeanukiB y koH'torati: CuNP - 3,2 mr / mn Ha meran. s
MPaBUJIBLHOI IHTEPIPETAIlii MPOIIECIB, MOB'SI3aHUX 3 BUJIIJICHHSIM HaHOYAaCTUHOK CU
3 MOJIMEPHO-MIJTHUX HAHOKOMIIO3UTIB, SIKI CIIOYAaTKy OyJiu MpoaHaii30BaHl SK
yucTi. KiHuesi koHueHTpanii npekypcopiB y kon'torati: CuNP - 3,2 mr / mi Ha
metan [39]. [ns miaTBep/pKeHHS OYMCTKM HaHouyacTHHOK Cu OyB mepeBipeHuii
PaIIOCTPYKTYpHUN MiKkpoaHasi3. Y pe3yibTari 0yyno BU3HaueHo, mo BMicT Cu 'y
CKJIaJl HAHOYaCTUHOK cTaHOBUTH 100%. HasiBHICTh KHCHIO B CTPYKTYpl YACTHHOK

He 3adikcoBaHo. KpiM TOro, okcua Ta TIAPOKCHA MiJl HE BUSBIAIOTHCS MpPU
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MIKpOaHai3i XiMIi4HOro ckiany. I{e mokasye, 110 HAHOCTPYKTYPU € YaCTUHAMU
HYJTOBOi BaJIeHTHOI Miai. HacTymHi KUIBKOCTI IHIIMX XIMIYHHUX €JEMEHTIB,
BUSBJIEHI B XOJ[I aHali3y, HE € CHOJy4eHUMU BHUPOOJICHMMHU 3pa3KaMHu Ta
CTOCYIOThCS MaTepiany Mikpockomna. Iamekc posmoaury IIEHIT BuznHawanu Ha
npunaai [IPT-AM-1. Cepenniit po3mip HaHouacTHHOK Cu BH3HAYaOTh 3a
JIOTIOMOTOI0  PaJIOCTPYKTYPHOIO MIKPOAHali3y 3a JOMOMOIOI0 E€HEPreTHYHOl
creriaiaizoBaHoi crmekTpockomii (eHepretuyHuii crektpomerp IETEM 250 3
nerektopom  X-Max 80, Oxford Instruments Analytical, mma JEM-1230,
TpaHcMiciiHui  enekTpoHHud Mikpockon JEOL LTD). I'padiku posmominy
po3MipiB OyJjM OTpHMMaHi 3a JOMOMOIOI0 aHai3y NepeaBaIbHUX EJIEKTPOHHUX
MmikpodoTorpadiii 3a tonomoroto mporpam Pebbles 1 Pebble Juggler BinnosinHo 10
BuMor ctanaapty 1SO 13322-1: 2014,

JIns HajmaHHS 3AaTHOCTI JO AHTUMIKPOOHOI AKTUBHOCTI IIMM 3pa3KaM
3aCTOCOBYBAJIM METOJ MpocodyBaHHs HaHouacTkamu Ag i CuU 13 cycmnensii y
JUCTUIbOBaHINM Boai. [IpocouyBaHHS NPOBOIWIM MpHU KIMHATHIA TeMIlepaTypl
npotsarom 72 roaud. Ilicims 4oro, 3pa3ku BUTydadu 3 CYCHEH3li, JaBajil CTEKTH
Boai i BucymyBamu mnpu 90-105° C mporsrom 2-4 rogun. ITicmst oOGpoGieHHSs
3pa3Kd yIaKOBYBaJd B TOJICTHJIICHOBI MaKeTH W TMOJAJBINEC JOCIIIKCHHS
IPOBOJAMIMCS Yy  MIKpOOIOJIOTIUHIM  Jlaboparopii  kadeapu  MiKpoO10Jorii,
Bipycosiorii Ta imyHosorii iM. mpod. J.II. T'punboBa XapKiBChKOTO

HaIlIOHAJIBHOTO MEUYHOTO YHIBEPCUTETY.

2.2. Meroau nociaKeHHs

2.2.1.MikpoOi0J0TiYHUI METO

l dH' dzjlsdgiizv 0 j dzlsd % ° COy' v . dMikpssisrisriae: O dz'
JOCIIKeHHS TpoBoaAvIH [25;26] 3aranpHONpuitHATAME MeToaMu (Haka3 Ne 535)
Ta 3a JONOMOror0 imentdikauiiiamx nabopis «MIKPO-JIA-TECTV», ski
MPU3HAYEHO IS TPOBENCHHS CTaHAApTHOI 1leHTU(]iKalli 3 BUKOPUCTAHHSIM

MIKpPOMETO/IIB.
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ltocdeslsizo Odedzy Mz MY jsdesHaRuorioidesatsidec O dz'
MIKpOOHHX KJTITUH 31MCHIOBAJIOCS 3a JIOTIOMOTOO €JICKTPOHHOTO npriiaay «Densi-
La-Meter» («PLIVA-Lachema a.s.», Yexis) 3a mkamor McFarland 3rigHo 3
THCTPYKIIEIO IO TPUIIATY.

[ §Isdydziz M8 'sudzipralzanm 3a HOMOMOrOK MiKpPOILUIAHIIIETHOIO
pinepa «Multiskan EX» (tunm 355), mo sBmsie coboro dhoroMerp 31 3MIHHUMH
¢biapTpamMu i 37aTeH TPOBOAUTH CTAaHAAPTHI POTOMETPUYHI BUMIPIOBAHHS.

sddzrntotsdz’ L'®OygYdzesl J S zdz! Iskzted h dzw 7 t5 a3
[ " lsfigts dz© ‘'dzls OQusfipgizaiis nepiofMIHUX KYJIBTYpP JOCIIIKYBAHUX
HITaMiB TPOBOAWIACS TICIAS BCTAHOBJICHHS KIHETUKA POCTY ACHHXPOHHOT
KyJbTypu. BuzHauaBcst pexxuM MepioMYHOTO KYJIbTUBYBAHHS TaK, 00 MPOTSITOM
EKCIIOHEHITIaJIbHOTO POCTY KJIITUHHA Maca 30UTbITyBaacs Bijl IBOX JO IM'ATH pa3iB:
1. ToryBamocs 500 M3 CTEpWIBHOTO CEpEeOBHUINA B KUIBKOX Kojbax. 2.
[HkyOyBamyM KIITUHU B CHUCTEMI MEPIOJUYHOrO KYJIbTHUBYBAaHHS JI0 CEpPEIUHU
eKCcnoHeHI1HHOoI ¢a3zu. [IIBuako oxonomxyBanu Kyaetypy A0 0—4 °C, 3aHyprotouu
K0JI0M B KprxkaHy OaHro. Knitunu 30upanu 10-XBUJIMHHUM LHEHTPU(YTYBAHHIM Ha
xonoai ipu 10 000 g. 3. Ocan KIITUH pecyCleHAyBalu y 2 MJI KpuxkaHoro 0ydepa
(0,1 M kaniii-pocharnoro o6ydepa, pH 7,0) Ha romorenizatopi tumy «Vortex». 4.
Hanocunu cycneHaoBaHi KIITHHM Ha CTEPUIIBHUNA OXOJIOKCHHM TPajI€HT
HIUTBHOCTI (iKoJy. 5. 3aKpUTI KpUIIKaMU eneHaopdu 3 KIITUHAMHU MOMILAJIA B
pedpexeparopry ueHtpudyry i nentpudyryBamu 15-20 xB npu 2500 g Ha
xonozi). 6. 0,5 M Halnermoi (pakilii KITHH 3 eneHaopdy BHOCWIM B KOJIOY 3
HarpiTUM pOCTOBUM CepeloBHUIleM. 7. BumiproBaau ONTUYHY MIUIBHICTH 1
BU3HAYAIM ii moeTamHe 301IBIICHHS, 10 CBIIYWIO MPO CHUHXPOHHE 3POCTaHHS
KyneTypH[9].

[ sdz' HY j dadgv [z Is 9 mdeqjn Edawle RA.) Safiickiorants
JIOTIOMOTOI0 BH3HAYEHHS 37aTHOCTI IITaMiB OakTepil 710 aaresii Ha MOBEPXHI
MOJTICTUPOJIOBUX TJIAHIIETIB [139]. Kynbrypu BUPOIIYBaIU 3a
3arajJbHONPUUHATUMH B MIKpOO10JIOT1i METOJaMU Ha PEKOMEHI0BAHUX AJISI KOKHOT

ponvHU OakTepii CYCNEeH3IWHUX CcepeqoBUIaxX (BXOIATh 10 KOMIUICKTAIIl
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ineHTHdiKaiiHuX HaOOpiB) 1 B PEKOMEHIOBAHMX YMOBaxX KyJIbTHBYBaHHSI.
3100yTi KyJbTypH 3MUBAINACS CYCIICH31MHUMHU CEPEIOBUINAMH, 1HIUBITyaTbHUMU
JUIS KOXKHO1 pOJWHU OakTepil. BuMiproBaHHS ONTHYHOI HIIJILHOCTI MOYaTKOBOI
OakTepiaabHOI cycneHsii mpoBoauiocs Ha «Densi-La-Meter» 3 goBeneHHSAM
KOHIIEHTpalii BiAmoBigHO a0 cryneHiB 3a McFarland 3a momomororo
CYCIIEH31MHOTO cepenoBuila. SIK HEraTMBHUM KOHTpoJib BHOcwiiocs 200 MK
MOKUBHOTO OYJIBHOHY ¥ CyCIeH31HHOTO cepenoBuiia. KiTbKiCTh 1HOKYJIbOBaHUX
IUTAHKTOHHUX KJIITHH oOuucimtoBanacs Ha Qgoromerpi «Multiskan EX 355» npu
noBkuHl xBwil 540 HM 1 BUpaxalacd B YMOBHUX OJMHHIIIX ONTHYHOI
miTsHOCTI[44;45].

Il dL dzOyJ dzdz? L HOIdzsMmiIs® HE B ' sfdz' 9 ¢k
M¢ Odzlzje dytst Is tads dgdidsts N G S °

Jlnst oTpuMaHHs O10IUTIBKM BUKOPUCTOBYBAJIM CTEPUIIbHI MOJIMEPHI YallKu
[Terpi miametpoMm 40 MM. Y KOKHY HalKy nomimanu o 4 mu Oyneiiony Mrosuiepa
— XIHTOHA 1 BHOCWIH JI000BY KyJIbTypy 130yTiB. [HKyOyBasin mpoTsirom 12—
24 romun mpu Temmepatypi +37°C. Ilicns inkyOamii MOXXMBHE CEpEIOBHUIIE
37IMBAJI, MBIl NMPOMHUBAIU TOBEPXHIO YalIOK pO3uyMHOM XeHkca (mo 2 wii),
dikcyBamu  10% posunHOM Qopmaniny Ha 3a0ydepenniii (pH = 7,2-7,4)
JTUCTUJIHOBAHIN BOJII, BUCYIIIYBaJK, 3a0apBitoBaiu 1% po3dyMHOM KPHUCTAJIBIOJETY
1 IPOMHUBAJIA JUCTUIHOBAHOKO BOJIOKO.

CBiT0Ba MIKPOCKOIIS MPOBOAWJIACA 3a JIOMOMOIOK  IMEPCIMHOrO
Mmikpockorna Granum 3 Bimeokameporo ToupCam 3.1 MP, ¢doro 306epiramm B
dbopmarti jpeg. (puc.2.1).

Ckanyroya  e€NeKTpOHHAa  MIKPOCKOMIST  mpoBoawiacs Ha  Kadeapi
€KCIEPUMEHTAIIbHOI b13uku di3uyHOTO bakynbTeTy XapKiBCHKOTO
HalloHanbHOrO YyHiBepcutTeTy iMeHni B.H. Kapasina i Oyna BukopucTtaHa st
Bi3yamizaiii Mop(}oioriyHoi CTPyKTypu OIOIUTIBKM Yy BHCOKIH PO3IIIBHIN
3naTHOCTI. CkaHyrouuid enekTpoHHHMH Mikpockorn Tescan Vega 3 LMH (SEM)

NpaioBaB y PEeXHMI BTOPUHHOIO €JEKTPOHA MPHU NPUCKOPIOBAIBHINA Hampysi
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30 kB. Jlns 3abe3nedeHHs €(EKTUBHOTO PO3PSAY IUTIBKHM TMOKPUBAIA TOHKHUM

BYIJIELICBUM IIAPOM.

Puncy HdAdk Mi K pOCKOINI#FSMI KOp OOCRGEIGRMBNDK3

Mac/naHoOKe W.Mmeldwdpp oBIi 306paxwiHHISO NOG1a KBTOEX

Bi Ae o o«qupCam 3.1»

yizlsdde ' Mls! ¢z0 dazy Bfls  datssC  [BPicsumiazOza 2

JIOTIOMOTOI0 TTOJIICTHPOJIOBHUX TUIAHIIECTIB OJHOPa30BOTO BuKopuctanHs [139], y
JYHKH SKHX JIOJaBaJld HAHOYACTHHKM Ccpibjia W MiAl y BU3HAYCHIM KOHIIEHTpAIIii,
MOKMBHE  CepelioBUIE Ta  OakTepiaibHy CYCHEH31l0, 10  PO3BOAWIU
JTUCTUIHOBAHOIO BOJIOIO 3a IIKAJIOK MYTHOCTI MCcF, moTiM 3aBuCh pO3BOAWIN B
10 000 pasis. 3n00yTuii iHOKyIAT (10° MIKPOOHMX KINTHH B 1 MIJI) BHOCHJIU II0
0,05 M y komipku 1uiaHmera. llnanmiern 3akpuBaiii ¥ 1HKYOyBajdu IMpu
temmeparypi 37°C mporsrom 18 rox. OOGmK 1 OLIHIOBaHHS pPE3YJILTATIB
NPOBOJIWINA 3a JIOTIOMOTOI0 aBTOMATHYHOIo aHaiizatopa «Multiskan EX» (Tum
355) i «kBACT - mporpamm.

2.2.2 ®iznuHumin

OnpomiHeHHss IN VItr0  mpoBOAWJIOCS — CBITJIOMIOJAHAMHU  JDKEpeaMu
yepBoHOTO (610 - 760 HM) ¥ dioneTroBoro (380 - 430 HM) BUMPOMIHIOBAHHS

doronnoi wmatpumi amapata Kopoboa «bapBa-®nexe» [20], mo MicTUTh
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CBITJIOZIIOAHY MATPHUIIO 3 CYNEPJIIOMIHICIIEHTHUMH CBiTJIofAiogamMu (24 mT.) #

ONOK >KMBJICHHSA 3TiIHO 3 1HCTpyKLi€t0. OCHOBHI TEXHIYHI XapaKTEPUCTUKH
(GOTOHHOI MaTpUIIi: TOTYKHICTh BUIIPOMIHIOBAHHS KO>KHOTO CBITIOAI0Aa — 5 MBT;
Hampyra >kuBlieHHS — 14 B, iHTeHcuBHICTh BumpomiHeHHs - 100%; pexum
Oe3nepepBHUil, yac excro3uiii - 10 xBunuH, Temneparypa cranosuna 24 °C. s
OTMPOMIHEHHS 1HOKYJIbOBaHI MIKPOOPTaHi3MU Yy TIOJICTUPOJIOBUM IIAHIIET,
po3Miman 6e3mocepeHb0 i TeHepaTOpOM BHIMMOIO BHIPOMIHIOBAHHS Ha

BigcTani 10 cm (puc.2.2).

PncyH22k OnpoMHAEHMI KpoopraHi 3 Mi B y
AOMOMOTOKW @MOTOHHOI MaT-pnmgkcKopob@Gepao

dbi onetToBMMNM CcBI TANOAI OofgammMm

Jlis  expaHyBaHHS 30BHIIIHBOTO €JIEKTPOMArHiTHOTO BHUIIPOMIHIOBAHHS
paziovyacTOTHOTO, MIKPOXBHJIBOBOTO ¥  ONTUYHOTO [I1alla30HIB  MPOIEAYPY
ONPOMIHEHHS TPOBOAWIM B 130JIbOBAaHOMY OakTepiojioriuHOMy Ookci Ne 1.
KoHTponbHi 3pa3ku  (3pa3kd  TOPIBHSHHSA) HA MOMEHT OINPOMIHIOBaHHS
3HAXOJIMJIMCS B 130JIbOBAHOMY OakTepiosioriyHomMy Ookci Ne 2.

2.2.4. CTaTUCTUYHUNA METOL:
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[Ipu 06po6ieHH1 pe3ynbTaTiB BUKOPUCTOBYBAIU CTATUCTUYHY IMPOTPaMy

«Statistica» (StatSoft Inc., Bepcis 9, 2009) [22;31;34].



66

PO3AI N 3
XAPAKTEPUCTUKA ETI ONOT | Y HIX POWBHIDN K
SANMANBHNX 3AXBOPIOBAHb

MikpobiosioriuHoMy oOcTexxkeHHIo migsrano 33 autuHu 3 M33, 3 HuX
24,3% BunajakiB aneHaunuty, 21,2% — adcnecy, mo 9,1% Bumnankie aiMdaneHiry,
NEPUTOHITY, PYypyHKYIHO3y, mienonedputy, 6,1% - micasonepamiifHuX THiHHO-
3anaJibHUX YCKJIaJHEeHb, 10 3% BUMAAKIB TIPaJICHITY, KUCTH, KapOYHKYJIHO3Y,

napanpoktuty (puc. 3.1).

N 39% 3% 3% B aneHAUUMUT
(4]

W ab6cuec

B nimdageHit

M NepUTOHIT

B QypyHKYNbO3

W nienoHedpuT
nfo r3y
rigpageHit
KicTa

W KapOyHKYNbO3

NapanpoKTuT

PncyHoBi BC@TOK MIVKREGORIMNEBWXS A X B O bIB a |

3yMOB/IeHNUX OGakTepianbHUMKNU 30yLHUKAMMU

VY pesynbTaTi MpoBEACHOTO aHami3y Oyno BUSBICHO 37 mTamiB OakTepiid
(puc.3.2): Staphylococcusureusi 15 mramis (40,6%), Escherichia colii 12
mramiB (32,4%), Pseudomonaseruginosa-5 mramis (13,5%), Streptococcus

pyogenes- 3 mrramu (8,1%) it Klebsiella pneumoniak 2 mramu (5,4%).
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5,4%

8,1%

40,6%
Staphylococcus aureus
B Escherichia coli
Pseudomonas aeruginosa
B Streptococcus pyogenes

B Klebsiella pneumoniae

32,4%

PncyH@k BTionori dyuHwuim ok R @ B0a3 @yl 5 b u

3axXxXBoOpWBAMB EAPUUYMNHEHNX OGBaKTepi anbHUMI

[IpuyomMy Haituacriiie 3 YepeBHOI MOPOKHUHU NPU ANEHIULUTI BUCIBAIUACS
Escherichia colit y 50 % Bumankis, npuuomy y 25% BUNAAKIB BU3HAYAIUCS
acomianii mikpooprani3miB: Escherichia colii# Pseudomonasaeruginosa ta
Escherichia colR Klebsiella pneumonigey 37,5% BunaakiB BUSBIISBCS 30YIHUK
- Pseudomonaseruginosa ta y 12,5% BumaakiB y MOHOKYJIbTYpPi BHCIBaBCs
StreptococcupyogeneslIpu nmepuToHiTI y BCiX Bumaakax BuciBamacs Escherichia
coli, a B omnomy Bumaaky - Escherichia colis acomiamnii 3 Pseudomonas
aeruginosa

[IpoBigHUM 30yTHHKOM MAPANPOKTUTY, Mi€TOHEDPUTY, MiCIIONepaiiHIX
YCKJIQJIHeHh BHACHIIOK XBopoOu [ipmmpyHra #  MiIXypOBO-CEYOBOJIHOTO
pedmrokcy BusiBuiacs — Escherichia coli it B omnomy Bumanky Klebsiella
pneumoniag npu adcreci Ta MpU BCIX BUMAIKAX TIAPOJEHITY, TiMQaaeHITy,

bypyHKYIH03y, KapOYHKYIH03y BHciBaBcs Staphylococcuaureus
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Hari6inemmit Bimcotok BumaznkiB (60,6%) M33 peectpyBamucst y rpyiii
niteit Bix 8 no 18 poxkis, 24,2 % Bumnankis ['33 peectpyBanucs y rpyri AiTei Bia
110 3 pokiB Ta 15,2% Bunankis — y rpymi giTe# Big 4 10 7 POKiB.

V BiKkoBIH KaTeropii AiTeit Bi 1 10 3 poOKiB nepeBaXkaiu: MeaoHeGPUTH, 110
symoBiteHi Escherichia coli(22,2%) # Streptococcupyogeneq11,1%); y mitei
CepeHbO1 BIKOBOI KaTeropii HalyacTile 3yCcTpiuaaucs aneHIUIUTH, CIIPUYNHEHI
Escherichia coliit Pseudomons aeruginosa(mo 33,3%), a y aiteii crapmioi
BiKOBOi Kareropii — ameHmuuuta (N=4), nepuronitm (N=3), abcmecu (N=5),
bypyukyinbo3u (N=3), mimdanenitu (N=2), ski Bukiaukamu Staphylococcugaureus
(50%), Escherichia coli(27,2%), Pseudomonaseruginosa(13,6%), Klebsiella
pneumoniae (4,6%) # Streptococcuspyogenes (4,6%) Ta kapOyHKyJIb03 I
rizpoHedpo3s, cipuunHeHi Staphylococcuaureus

[Ipu BU3HAYEH]1 YAaCTOTH 3yCTPI4aHOCTI 30yaHUKIB M33 y AiTell MOJIOIIOrO
Biky Oyio BussieHo mo 8,1 % sumazakis Escherichia coliit Staphyl@occus
aureus y 5,4% sunazakie Streptococcupyogenesi y 2,7% sunazakis Klebsiella
pneumoniad 30yauukiB M33. V nmiteli cepeanboro Biky nmpu M33 Oyiio BUCISHO:
y 8,1 % Bumagkax Escherichiacoli, y 2,7% sunankax Staphylococcugureus y
5,4% Bumnankax - Pseudomnasaeruginosa

[Ipu M33 y nmitet crapmioro BiKy Oyino BusiBieHo Yy 16,2 % Bumaakax
Escherichia coliy 29,8% sunankax Staphylococcuswureus y 8,1% Bumankax
Pseudomonasaeruginosa ta mo 2,7% Bunaznkis Streptococcuspyogenesii
Klebsiella pneumonia@uc.3.3).

Miko3HOMY OOCTeXeHHIO mimisiraio 60 TamieHTiB 3 OCHOBHUMU
3aXBOPIOBAHHIMU: KOHTaKTHUM QIepriiHUM  JIEPMATUTOM, TOCTPOIO
KPONIUB’STHKOI0, TICOpia3oM, MIOJAEPMI€I0, MIKPOOHOI €K3eMOK, XPOHIYHOIO
€K3EMOI0, TOKCHKOICPMI€I0, YEPBOHHUM IIIACKHM JIUIIAEM, ONIEPI3YIOUUM JIMIIIAEM,

KOPOCTOIO, TEUKYTHO30M.
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40
29,8
30
20 16,2
8,181 8,1 81
10 5,4 5,4
I I 2,7 2,7 I 2,727
: - -
1-3p 4-7Tp 8-18p
W Staphylococcus aureus M Escherichia coli
m Pseudomonas aeruginosa M Streptococcus pyogenes

PuncyHdk Bact@rBnaBsneHHH MBBy H vaK iTee

3anexHo BiIi o BIi KY

3a3HadyeHl 3amaibHlI 3aXBOPIOBAHHS  YCKIJIAIHIOBAIKMCS OHIXOMIKO30M,
pyopodirtieto crom, emuaepMmoditiero W Miko3amu, crnpuunHeHuMmu Candida

albicansii Trichophytonspp (puc. 3.4).

7 .
17 u MIHpOﬁHa EH3eMa
’

1,7

6,6

3 \
.

PncyHock 3. 4. Bi gcoTo0K BMunapgki B

1,7_ 174707 -1
M ncopia3
B KOHTAKTHWIA aNlepriyHuniA AepmaTuT
M XpoHiyHa eK3ema
W niogepmis
. M KponwuB'aHKa
W TOKCuAaepmis

¥ 4epBOHWI NJIOCKWUIA NULLIAK

onepisy4uii Tnwai
[ KopocTa
neauKy1b03

ycKnagHWOKOTbCA MiIi KO3HUMU | HPeKLiI amMn,
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[Ipu BUsBIEHHI OCHOBHUX TaTOreHiB (puc. 3.5), sKI 3yMOBIIOIOTh
BUHUKHEHHS Miko03iB, Oyiio Bucisao 12 mrramie Candidaalbicans(20% Bumaskis)
it 48 mrramis Trichophytonspp (80% Bumnankis), 3 Hux 81,2% - Trichophyton rubrum;
14,6% - Trichophyton mentagrophytesi Trichophyton concentricum— 4,2%

BUIAJKIB CEpeJl yCiX YCKIATHEHb Y MAIlIEHTIB.

M Candida albicans

B Trichophyton spp

14,6%

\\\

A

Trichophyton rubrum
Trichophyton mentagrophytes
Trichophyton concentricum

PncxHa®d. 5. acToOTa (%) BMUABNEHHH

yci X Bi KOBUX T pyn

[TamienTn I BikOBO1 Tpynmu Majiu OCHOBHMU miarHo3 (puc.3.6): MikpoOHa
exzema (46,7%  BUMaAKiB), MO YCKJIAJAHIOBAJNAch emiaepModiTiero  Ta
onixomiko3oM, cnpuunHenumu Candida albicans (6,7% i 20% BiamoBigHO) i
pyopoditiero (20%), symornenoro Trichophyton rubrumA takox y 40% BumaakiB
BCTAHOBJTIOBABCS JIIarHO3 TICOpia3, IO YCKIaaHIOBaBcs pyopodirtiero ctom. Cepen
HIIIMX MPOBITHUX 3aXBOPIOBAHB CJIi/I BIIMITUTH: KOHTAKTHUM aJIeprilfHUAN AepMaTUT Ta
miogepmiro (o 6,7% BUMAnKiB), SKi YCKIQJHIOBAIUCH CIMiACPMOQITIE0 CTOM,

cnpuunreHoro Candidaalbicansii Trichophyton rubrumTakum grHOM, TIPOBITHUMHE



71

30y IHUKaMH MIKOJIOTTYHUX YCKIaaHeHb Yy narjieHTiB I BikoBoi rpymu Oymu Candida

albicans(26,7% sumanki) i Trichophyton rubum (73,3% Bumakis).

M mikpoBHa exzema
M ncopias
M iHWI: KOHTAKTHWIA AepMaTUT, NioAepmis

Candida Trichophyton
albicans rubrum

PmncyHok 3. 63 axBpoBOBMAHIH A, Wwo ycKnapgt

natTonoriew y nauyi eHTti B | BiKOBOT T pynl

[TpoBigHMMH 3aXBOPIOBAHHIMM, 10 YCKJIAHIOBAIUCS MIKO3HOIO TATOJIOTIED Y
nauieHTiB Il BikoBoi rpymu Oymu: MikpoOHa ex3ema (50% Bumanxis), ncopia3 (35%
BunajkiB) Ta iHmm (15% BumankiB), Taki SK XpOHIYHA €K3€Ma, YEPBOHHWM IJIOCKHUIA

JIMIIai i Tokcuaepmis (puc. 3.7).
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15%

MiKpobHa exsema
M ncopias

IHWI: XpOHIYHA eK3eMa, YePBOHWIA NNOCKWIA TWLLANW, TOKCUAEPMIA

PncyHoKip@8Bi maiXBOpPHBAaAHHSA, wo yckKknapgt

natofnoriew y Baili epyne |1 BIi KO

VY mnartienTiB Il BIKOBOi Tpynu 3 OCHOBHUM J1arHO30M «MIKpOOHa €K3eMa
BUHUKAJIM YCKJIAJHEHHs, Takl Ak pyOpodiTis cron y 35% BunaakiB, COpUYMHEHA
Trichophyton rubrumgmigepmodirist, cnpuunnena Trichophytonconcentricum' y
5% BumnazkiB, onHixomiko3, cnpuunHenuii Candidaalbicansi y 10% sunankis.
[Ipu mncopia3i y mnamientiB Il BikoBOi rpynu, s[K MIKO3HI YCKJIaJAHEHHS
peectpyBanucs: y 20% BumaakiB pyopoditis, cipuunrena Trichophyton rubrumy
10% BUMAAKIB CIIOCTEPITaBCS JICPMATOMIKO3, CIPUIMHEHHUN Trichophyton
mentagrophytesy 5% sunaakis — enigepmoditis, cnpuuraena Candidaalbicans
VY mnarienTiB Ha (OHI XPOHIYHOI €K3eMH BHHHMKAB OHIXOMIKO3, CIPUYUHEHUN
Candidaalbicans(5%); a Ha (oHiI 4epBOHOTr0 MIOCKOTO JIMIIAKD Ta TOKCHKOAESPMIT
BUHHUKAB pyOpoMiko3, cipuunHeruid Trichophyton rubrum.

V nauienTi 11l BikoBOi rpynu peectpyBanucs Taki IpOBiIHI 3aXBOPIOBAHHS:
y 56% BunaakiB MikpoOHa ek3ema (puc.3.8), 110 yCKIaAHIOBAIACA MIKO30M IIKIPH,

cupuunHeHnM | richophyton mentagrophytesmnigepmodiTiero, CHPUYIUHEHOIO
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Trichophytonconcentricun, py6podirieto, cnpuunreroro Trichophyton rubrum

oHixomiko3om, cnpuurnHernM Candidaalbicans y 12% BumankiB — mnicopias, mo
yCKIIaJHIOBaBCs jAepMmarodiTo3oM, 3ymoBieHuM Trichophytonmentagrophytesi
onixoMiko3oMm, 3ymoBicHuM Candida albicans ta y 32% Bunaakie — iHmm
3aXBOPIOBAHHS, 30KpeMa  OIEpI3YIOUWid  JUIIai, KOHTAKTHUH JIEPMATHT,
KpONUB’SIHKa, KOPOCTa, MEIUKYIh03, IO YCKIAIHIOBAIUCS pyOpodiTieto, a
XpOHIUHA eK3eMa — pyOpodiTiero i aepmarodito3oMm, 3ymoBieHuM 1 richophyton

mentagrophytes

Trichophyton
mentagrophytes
Trichoohvton rubrum

Trichophyton
mentagrophytes

Trichophyton

Candida
albicans mentagrophytes
Trichophyton
i concentricum
= MIKpOﬁHa eHIeM Trichophyton rubrum;

Candidaalbicans

M ncopia3s

W HLWI: KOHTAKTHWIA aNepriyHnin IepMaTUT, XPOHIYHA eK3eMa, KPOMUB'AHKa,
Onepi3yKYuit InLLAN, KOPOCTa, NeAUKY1b03

PuncyHoKk @BHdax@ompiloBaHHA, WO Yycknagpgt

naTtTonoriew y nauyieHTtiB |11 BikoBOT T p)

Takum  4MHOM,  TPOBIAHUMHM  30yJHHKAMH  MIKpOOHO-3amajbHUX
3axBopioBaHb y gite Oymu: Staphylococcusaureus  Escherichia coli
Pseudomonaseruginosa Streptococcupyogens it Klebsiella pneumonigea y
JOPOCIUX MIKO3HI yCKIagHeHHs BUKIMKanu: Trichophyton rubrumTrichophyton

mentagrophyteslrichophytonconcentricunii Candidaalbicans
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BuncHoBkunu po pos3pginy 3:

1. BusHaueHo, 1O cepel MIKpOOHO-3aMaJbHUX 3aXBOPIOBAaHb y MOiTel
HaiyacTile BCTAHOBJICHWH JiarHo3 «ameHauiut (24,3% sumankiB); y 21,2%
BUMNaAKax — «aodciuecy, mo 9,1% BUMaAKIB BCTAHOBJEHO J1arHO3 <«JTMGaICHIT,
«IIEPUTOHIT», «PYPYHKYIHO3», «mienoHepput», y 6,1% BHUMankax — BHUSIBICHO
TicJsoTepalliiiHi THiiHO-3amnalibHi YCKIaIHeHHS ¥ 1Mo 3% BUIAIKIB T1APAJICHITY,
KHCTH, KapOYHKYJIbO3Y, TapampOKTUTY.

2. BusBneno 37 mrramiB Oaktepii: Staphylococcusureusi 15 mramis
(40,6%), Escherichia colii 12 mramis (32,4%), Pseudomonaseruginosa-5
mramiB (13,5%), Streptococcuspyogenes— 3 mramu (8,1%) i Klebsiella
pneumoniaé 2 mramu (5,4%).

3. HaiGinpmmii  Bigcorok BumanakiB  (60,6%) MikpoOHO-3amaabHUX
3aXBOPIOBAHb PEECTPYBABCS B IpyIii AiTel Bia 8 10 18 pokis, 24,2 % unankis ['33
peecTpyBanucs y rpyii aitei Bij 110 3 pokiB ta 15,2% BuUmajakiB — y rpyri JiTeu
B 4 10 7 POKIB.

4. Y BIKOBIH KaTeropii aitei Bix 1 70 3 pokiB nepeBa)xaiu: MieJOHEPPUTH,
symoBieHi Escherichia coli(22,2%) i Streptococcupyogeneq11,1%); y aiteit
Cepe/IHbOI BIKOBOI KaTeropii HailyacTille 3yCTpiyajucs aneHIuLIUTH, CIPUYHHEH]
Esderichia coli it Pseudomonaseruginosa(mo 33,3%), a y aiteir crapiioi
BIKOBOi KaTeropii — amneHAUIUTH, NEPUTOHITH, alcuecu, G(ypPYHKYJIbO3H,
mimbanenitu, cnpuunHeHi Staphylococcusaureus (50%), Escherichia coli
(27,2%), Pseudomonasaeruginosa(13,6%), Klebsiela pneumoniag4,6%) i
Streptococcupyogene$4,6%).

5. BusiBneH1 OCHOBHI MAaTOreHH, SKi 3yMOBJIIOIOTH MIKO3HI YCKJIaJHEHHS Y
J0pociuX 31 mmKipHor natosorieto: 12 mramis Candidaalbicans(20% Bumnazakis)
it 48 mrramiB Trichophytonspp (80% Bumakis), 3 Hux 81,2% - Trichophyton rubrum;
14,6% - Trichophyton mentagrophytesi Trichophyton concentricum— 4,2%

BUIIAJIKIB CEPEJl BCIX YCKJIAJAHEHb Y MallI€HTIB.
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PO3AI T 4
BNAVWB HAHOYACTAYMH@K MOPETHOBAHWUX Y
NMONI ETUNEH BUCOKOIOHEAGKWHUIM MATEPI AT
OCHOBI BOBKKWMHTETWUYUHOI O MONANI ECTEPHOTI C
MoNI ETNNEHTEPE®PHANMT XPOOPT ABIBES MHANK U
SAMANBbHWMX TPOUECI B

4.1. Cnoci®0 ojepkaHHs MIKPOOIOJIOTIYHO CTIAKOrO TOJIETUJIEHY 13

HAaHOYACTUHKaMU cpibJiia JJisi BATOTOBJICHHSI BAPOOIB MEIUYHOTO 3aCTOCYBAHHS

@daxiBISIMU JOBEJCHO, 10 Ba)XXKi METaId YMHATH TOKCHYHY JII0 Ha
Mmikpooprasizmu [21]. KaTioHu BakKMX METaJiB JIETKO B3a€EMOIIIOTH 3 PI3HUMH
CJIEKTPOH-JOHOPHUMHU TpylaMH B CKJaJal 0araTb0X OpraHIYHUX CIOJIYK 3
YTBOPEHHSIM KOMIUIEKCIB 3 T1IPOKCHIBHUMH, KapOOKCUIBHUMHU, (pochaTHHUMH i
aMIHOTpyMaMH, a TaKOX KOBaJEHTHUX 3B'S3KIB 3 CyJIb(PriIpuiIbHUMU TpyHnaMu
oinkiB [78;83;96;109;110]. TakuM YuMHOM, TOKCHYHA i BaXKKUX MCTaiB Mae
HecnenupIuHUM  XapakTep, TOMY BOHHM 37aTHI 3'eqHyBaTHUCS 3 OLUIKaMu,
HyKJIeoTHIaMu, Ko-pepmeHTamu, ¢ocdonmimiaamu, nopdupuHaMu, TOOTO
MPaKTUYHO 3 YCIMa TUIIAMH PEYOBHH, 110 O€pyTh y4acTh Y MeTa00J113M1 KIIITHH.

Kpim ToOro, B3aemojitoun 3 yrpynyBaHHSIMA aKTUBHOTO IEHTPY (hePMEHTIB
MIKpOOpTraHi3MiB ab0 3aMilllaloyi B HUX OKPEMI 10HU, BaXKKI METaJIl BUKIUKAIOTh
1HTI0ILII0 X aKTUBHOCTI. TOMy MepUIMM €TanoM AOCHIKeHHS OyJo olep:KaHHS
MIKpOOI0JIOT1YHO CTIMKOro MOJIETHJIEHY 3 YacTHUHKaMHu HaHocpiOia. HaniiiHicTh
MOJIMEPHUX BHUPOOIB MEAMYHOrO 1 TEXHIYHOTO MPU3HAYEHHSI BU3HAYAETHCS iX
CTIMKICTIO 7O JAii 30BHINIHBOTO  CEPEJOBUINA, CKJIQJHUKOM SKOTO €
MIKpOOpTraHi3MH, 30KpemMa TpuoH, OakTepii Ta 1HIII.

Hist Ha 00’ €KTU MEIUYHOTO MPU3HAYECHHSI MIKPOOPraHi3MiB — JIECTPYKTOPIB
(6ioakTopu, O010AECTPYKTOPH) BUKIMKAE X VIIKOJDKEHHS (O10YIIKOIKEHHS,

MIKpOOIOJNIOTIUHI ~ YIIKOJUKEHHS), 3MIHY  CTPYKTYpHUX,  (PYHKIIOHaJIbHHX
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XapaKTepUCTUK, Maibke  pyHHyBaHHSA.  MikpoOioJOriyHl  YIIKOJKEHHS
MOJIIMEPHUX MaTepialliB BUHHKAIOTh B YMOBaX €KCIUTyaTallii, 0 NpU3BOJIUTH B
MEJIUIIMHI 10 TOKCUYHOI Aii MEIWYHUX BUPOOIB i 70 BIJIMOB Ta HECIPaBHOCTEH
OKpEeMHUX MeIUYHUX TpuiadiB. [TomkoKeHHs BUPOOIB 3 TOMIETHICHY BHACIIIOK
Jii MIKpOOpTaHi3MiB Ma€ OJTHAKOBI O3HAKH, HE3AJIC)KHO BiJ raimy3i eKCITynaramii —
o0pocTae IUTICHSIBOIO, CTa€ MIOPCTKOIO, MOKPUBAETHCS MO3aiYHO-KOPUYHEBUMU
TISIMaMH.

Buxopuctanus OionuaiB y CKiIajal IUIACTHUKIB Ma€e Ha METI CaHITapHO-
ririreHiydl  # nOpogiIakTAyHI [UIl. Y MEIWYHUX YCTaHOBAaX IO3UTHUBHO
3apEKOMEHIyBalu ceOe TOMIMEpPHI PYydYKH, JeTalll MEAUYHOrO OOJaJHaHHS,
AHTUCENTUYHI YCTWIKUA. BupoOu, sKi MaloTh aHTUCENTUYHI BIACTUBOCTI U
30epiratoTh iX TpUBAIUN Yac, 3aro0IraroTh MOMIMPEHHIO 1H(PEKIIN y JTIKapHIHUX
3aKjazax. YpPaxoBYIOUM BUIIEHABEACHE aKTyaJIbHUM 3aJaHHSIM TPOQiIaKTHUHOI
MEJIMIIMHY € HaJaHHS MaTepiajiaM 1 BUpoOaM 3 HUX aHTUMIKPOOHUX BIACTUBOCTEH.

BigoMmi cnocobu HagaHHS MIKPOOIOJOTIYHOI  CTIMKOCTI MOJIMEPHUM
MaTepiazaMm HAaCTyITHUMH MIJISXaMH: TEPITUHI - BBEICHHSIM JI0 CKJIaay MOJTIMEPHUX
MaTepianaiB KOMIIOHEHTIB 3 aHTUMIKPOOHUMH BIACTHBOCTSIMU — CaiIUIaHLIY, 8-
OKCUXIHOJIIHY MIiJl, 2-OKCUAHU(PEHUTHITPODEHOTY, TEeTpaxop(eHoATy HaTpilo,
Tpuiany (4, 5 UUKIOTEKCHJIAMIiay), MHII'SK 1 OJIOBOBMICHHMX CIONyK [32], ame
3a3HAYCHHUM CIOCi0, OKPIM MOXJIMBOCTI HaJaHHS AHTUMIKPOOHHMX BJIACTUBOCTEH
CUHTETUYHHUM TOJIMEpaM, € TOKCUYHUMH, a TaKOX HE 3a0e3MeuyroTh TPUBAIOI
aHTUMIKpOOHOI Ail. pyruil nuisx - ojepKaHHs MOJIMEP-KOMIIO3UTHOTO CKJanay,
110 BMiIy€e cTab1J1i30BaHI HETOKCUYHUM TIOJIiMepoM HaHoyacTHHKH Mifi [21]. Lleit
CIOC10 TaKoX 3a0e3neuye HaJlaHHS aHTUMIKpOOHUX BJIACTUBOCTEH TMojiMepam, aje
Mae 0araTo oOMeXeHb, K 3a3Ha4al0Th caMi aBTOPH: JllaMETp YaCTUHOK HE OlIbIiIe
30 am, popma yacTuHOK — chepuuHa abo 6im3bka 10 chepuydnoi, pa3oBuil cTad —
Kojoimauii  po3unH. Croci®d XapakTepu3yeThCS  CKJIQJHUM  arapaTypHUM
oopMIIeHHSM, MOTPEeOyE TEXHOJOTIi HASBHOCTI 1HEPTHUX Ta3iB, CKIATHICTIO 1
TPUBAJICTIO CUHTE3y M TPYAHOIOCTYMHICTIO PEYOBHH, 110 BUKOPUCTOBYIOTHCS.

Tperiii - BBeACHHS Y CKJIaJ KOMOJIIMEPY T'YaHITUHBMICHUX T00aBOK, CHHTE30BaHUX
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3 BUKOPUCTAHHSIM YETBEPTUHHUX aMOHIEBUX COJIEHW miayuiibHOro psiay. Crocio
3a0esneyye OlOLMAHY [0 I[OJ0 TPAMOO3UTHBHUX 1 TpaMHETaTHBHHUX
MIKpPOOPraHi3MiB, ajié Ma€ HEIOJIKH, SK-OT: CKJIQJHMH CHHTE3, TOKCHYHICTH
KOMIIOHEHTIB. 1 3MMBA€THCS BOJIOIO 3 IIOBEPXHI BHUPOOIB, TOMY Ma€ HHU3BKY
HamiiHicTh [24]. Bimomuit Merom onepikaHHS MIKpOOIOJIOIiYHO CTIHKOIO
nosietuieny [10], mo BkiIroyae 00poOKY HaABHCOKOMOJICKYIISIPHOTO MOJIIETUIICHY
PO3YMHOM HaHOCPiOJia B OPraHIYHOMY PO3YMHHUKY (€THJICHTJIIKOJIb) 3 TTOAAIBIITNM
BUJICTICHHSIM MPOAYKTY 3 PO3YHHY Ta YTBOPEHHSM KOJIOITHOTO PO3YHHY BCEPEIMHI
MaTpHIll HaJBUCOKOMOJIECKYJIIPHOTO TMOJIETUICHY IUJISXOM IPOBEACHHS TaKHX
oreparliii: BBEJICHHSIM MOPOIIKa HAJBUCOKOMOJIEKYJISIpHOTO noJiieTwieHy B C; — Ca
AJIKOTOJIBHUM PO3YMH CPIOHMX COJIEH KUPHUX KHCIOT, IO MAlOTh 3arajibHy
popmyny CnHzn10,Ag, me n=12, 14, 16, 18 i konuenrtpauiro 103 mons/m.
VYTBOpeHy peakuiiiHy CyMIIl IHTEHCUBHO MEPEMILIYIOTh MPOTIroM 3-4 TOAUH MpU
mBuaKocTi 06epTiB 500 06./xB. mpu 20-50°C. Ilicis HBOro MPOAYKT BHALIAIOTH
(inpTpamicro, HpoMuBarOTh BOAoK 1 cymars npu 105-200°C. Sk comi
3aCTOCOBYIOTh CpiOJIsiHI  COJII  MajJbMITUHOBOI, JIaypHUHOBOi, CTEapHUHOBOI 1
MEPUCTUHOBOI KUCJIOTH, 32 PaXyHOK YOTO HAHOYACTHUHKH Cpi0iia pO3MOAUISIOTHCA
Mo BCId NOBEpXHI. ABTOPHM PEKOMEHAYIOTH L€ CIOCI0 3acTOCOBYBAaTH st
BUTOTOBJIEHHA OlOLMIHMUX MaTepiaiB y Jako@apOoBId 1 MEAMUYHIA Taly3sX.
Crnioci6 103BoJIsIE OTPUMATH TIOJIIETUIICH 3 aHTUMIKPOOHUMH BJIACTUBOCTSIMU, aje
oMy MpUTaMaHHI TaKi CyTTEBI HEJIOJIIKU: TPOMO3/IKICTh CIOCO0Y, iIKa 00yMOBJIEHA
NOTPeOOI0 BEIMKOT KIJTLKOCTI TEXHOJIOTIYHUX OTEpallii 1 XIMIYHUX PEaKTUBIB, IO
YCKJIQJIHIOE TIPOIIEC; HAHOYACTUHKHU Cpi0jia PO3MOAUISIOTHCS TIIBKU Ha MOBEPXHI
Matepiany 1 He MOXKYTh IPOHUKHYTH B 1OT0 00°€M, 1110 3HUKY€E aHTUMIKPOOHY 1110
TaKOTO MOJTIETHIICHY.

ToMy 3 MeTO CHOpPOIICHHS TEXHOJIOTIYHOTO TIPOIECY OJepKaHHS
MOJIIETWJIEHY 3 AHTUMIKPOOHMMH BJIACTUBOCTAMH 1 3a0€3MEeUeHHS PO3MOIiTY
YAaCTUHOK HAHOYACTUHOK cpi0ia y BChOMYy 00’emi matepiaiy Oysio MpOBEACHO
JOCIIJIKEHHS 100 OJIep KaHHS MOJIETUICHY 3 aHTUMIKPOOHUMHU BJIACTUBOCTSIMH,

IO BKJIIOYA€ 3MIIIyBaHHS TMONIETUICHY 3 HaHOYACTUHKAMM Cpildia, SKUH
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BIJIPI3HSIETHCS TUM, IO MOJIETWIIEH NoNnepeaHbo o0polistoTh 1% BazeniHOBOI
OJIii BiJ Macu MOJIETHIEHY, CyMII 3MIITyI0Th mpoTsaroM 30-50 XB mpu KiMHATHIN
TeMreparypi, MICIAS YOro J0 CKIaay CyMill BBOASATh CpiOJ0 y BUIIISLAL
HAHOYACTHHOK 1 oJiepkKaHy cyMim 3MimyoTh me 30-60 XB. mpu KiMHATHIN
TEMIEpaTypi, MICIAS YOTO OJep)KaHy CyMIIl TpaHyIIOIOTh EKCTPY3i€l mpu
temmnepatypi 160-190°C [38].

[IpUHIMIIOBOIO MPUKMETHOIO PHUCOI0 IILOTO PO3POOJIEHHS € Te, IO
MOJTIETWICH TOTIEPETHBO OOPOOIIAETHCS HE3HAYHOIO KUIBKICTIO Ba3eIiHOBOI OJIi.
[Ipu yomy, mosieTWSeH 1 Ba3eNiHOBA OJIisi MAalTh BHUCOKY TEPMOJAMHAMIYHY
CHOPITHEHICTh, 3aBJASKH YOMY Ha IOBEPXHI IpaHyj a00 MOPOIIKY MOJIETHIIEHY
YTBOPIOETHCS TOHKA IUTIBKA, IO MPUTATYE O ce0e HAHOYACTUHKHU Cpibia, sKi
PIBHOMIPHO PO3MOJAUISIOTHCS MO BCIA MOBEPXHI MOJIETUIIEHY, TICIS YOTO CYMIII
rpanymooTh. [Ipu  rpanynsmii  BiOyBa€ThCs  IHTEHCHUBHE  3MIITyBaHHSA
MOJIIETWJIEHY 3 HAHOYAaCTMHKAMH cpibiia, 3aBASKM YOMY HAHOYACTUHKHU Cpibiia
PIBHOMIPHO PO3NOJAUISIOTECS Y PO3TOII MO BCbOMY 00’€My MOJIETUIIEHY, IO
3a0e3neuye CTIHKY aHTUMIKPOOHY J10.

3 iHmoro 60Ky, 3MilIaHi 3 PO3TOIIOM HAaHOYACTHHKHU cpibiia 3a0e3meuyroTh
CTaOUIbHICTh  JIOCATHYTOI ~AHTUMIKPOOHOiI [Ii MpOTSIrOM yChOTO TEPMIHY
eKCIUTyaTarlii, OCKUIbKH 3 00’ eMy BUPOOIB BHKJIIOYAETHCS MITrpallisi HAHOYaCTHHOK
cpibuia.

Takum uyuHOM, TIomepeAHsi oOpoOka rpaHyn ab0 MOPOIIKY MOJIETUIICHY
Ba3eJIIHOBOIO OJII€I0 3a0e3redye piBHOMIPHE PO3MOIICHHS HaHOYACTOK cpidyia B
po3Tomi ToJiMepy Yy BCbOMY 00’eMi Matepiany, 3a0e3meuyroud  CTIMKy
AHTUMIKPOOHY 110 MOTICTHIICHY.

3 iHmoro OOKy, MpU OJep>KaHHI MONIETUICHY 3aIpPONOHOBAHUM CIIOCOOOM
3HAYHO 3MEHIIYEThCS YHUCEIbHICTh TEXHOJOTIYHUX OMepaliii BUTOTOBJICHHS
MOJIIETUIICHY 3 aHTUMIKPOOHOIO Ji€10, @ TAKOXK 3HUKA€ HEOOX1IHICTh 3aCTOCYBaHHS
3HAYHO! KUJIBKOCTI XIMIYHHMX peareHTiB. B3aemM0o3B’s30K 1 B3a€MOOOYMOBIIEHICTb

BUIIICHABCACHUX HpOH@CiB JO3BOJISIE€ BI/IpiH.II/ITI/I ITOCTAaBJICHC 3aBJJaHHA.
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4.2. Bu3HaueHHs BIUIMBY HAHOYACTHMHOK A(, IMIIPETHOBaHUX Yy BUPOOH 3

MOJTIETUJIEHY BUCOKOTO TUCKY, Ha KITIHIYHI i pe)epeHTHI IITaMHi MIKpOOPTaHi3MiB

Ha cphoroani akTHUBHO JOCHIIXKYIOThCS NHUTaHHS, MOB'SI3aHI 3 BIUIMBOM
HAHOYACTMHOK METaJiB Ha MIKPOOPTaHI3MH, ajie 30BCIM HE JOCTIIKEHO BIUIMB
HaHoyacTHHOK AgQ Ta CU Ha 3matHICTH 10 (OPMYyBaHHS OCHOBHOTO (DakTopy
MaTOTeHHOCT! MIKPOOPTaHi3MiB Ta 3aXHCTY BiJl arpeCUBHOIO 30BHILIHHOTO CEPEAOBHIIA
— GiorutiBok. OTKe, METOIO ILOTO JIOCTIPKEHHS OyJI0 BU3HAYCHHS i HAaHOYAaCTUHOK
AQ, IMIIPETHOBAaHUX Y BHPOOM 3 TOJIETUIEHY BHCOKOTO THUCKY, Ha IUIAHKTOHHI Ta
010TUTIBKOBI ()OPMU ICHYBaHHS MiKPOOPTaHI3MIB.

VY pesynbTari IOCHIDKEHHS MO0 BHU3HAYEHHS aHTUOAKTEPIATLHOTO e(deKTy
IMITPErHOBAHMX HAHOYACTMHOK A Y KaTeTep 3 MONIETUIICHY BUCOKOTO THCKY (puc.4.1)
Ha KIHIYHI ¥ pedepeHc-IITaMH  TUCKO-AU(Y31HHMM METOJOM BH3HAYEHO, IO
YyTJIMBICTh MIKPOOPTaHi3MiB 3MIHIOEThCS 3aJICKHO B JOBXHMHM 3paska (puc.4.2):
HAWOLIBIN 3HAUCHHS 30HM MPUTHIUCHHS pOCTy croctepiramch y Staphylococcus
aureus ta Streptococcuspyogenesnpu AOBXHHI 3pa3ka Bigx 1 1m0 6 MM
CTAHOBJIATE: Staphylococcusaureus 7 19,7+0,23 — 22,7+0,24 wmMm, a
Streptococcupyogened §8,7+0,29 — 22,5+0,25 mm.

Pncydthk KateTep 3 noni etTnmneHy BUCOKOT

HaHoOYacCcm@UHKN A
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Pucy HAX BvuesmHmsH 4yTnAauBOCTI wTamigs A4
i MNperHoBaHNWX Yy KaTeTep 3 NOo-ANEGYBRINEAH)

MeToOMErMgQOMY HOK) Ha 4Yawkax T[MeTpi

[Tpu nmomxuH1 3pa3ka 5-6 MM — 30Ha 3aTPUMKH POCTY MIKPOOPraHi3MiB Ta
Oakrepionizy (puc.4.3) ycix HOCTIIHUX MIKpOOpraHi3MmiB craHoBwia Bia 17,5+0,9 mm

(Escherichia cobigo 22,7 mm (Streptococcus pyogenes
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Puncy 8@k 3o0H UK 6 ak tSeaphylocaccusaureus ( ¢ XKlebsiella

pneumonia ( 4 ) Escherichia coli (1) ( BW3 HAaUY EHTHIM B O4C T

Staphylococcusaureus A o HaHoOYa@ T MIHWKPpeA HOBAaHMWX

I'IOJ'IieTI/IJ'IeHy BMNCOKOT O TNWNCKY, MeToagOM 1)

[Tpu BU3HAUEHHI YYTIMBOCTI KIHIYHUX ¥ pedepeHc-1TaMiB 10 HAHOYACTHHOK
AQ, IMIIPErHOBaHUX y KaTeTep 3 MOJIETUICHY BUCOKOTO THICKY, METOJIOM CEpiHHMX
po3BesieHb OyJI0 BU3HAYEHO, IO AOCTIAHI mTamu y Kimbkocti 10%- 106 KYO/Mn
OyJM 9yTauBi 10 Aii HaHOUacTHHOK Ag, ane npu koHuentpauii 108 KYO/mi ta Ginbine

ycCi IITaMHU BUSIBUIMCH CTIHKUMHU JI0 3pa3KiB Pi3HOI JOBKUHU (prc.4.5).

‘ T
() | "i |

PuncyAD K AHTnbGaKkTepi anbHuim gghémnpeaHos

KaTeT &gaphylacacuaureus( ¢ ) @seudomonasaeruginosa( 1 )

[Ipu Bu3HaueHHiI [1i HaHOYAaCTWHOK A(, IMIPETHOBAaHUMX Yy KaTeTrep 3

MOJIIETUIICHY BHUCOKOIO THCKY, Ha 3JaTHICTh KIIHIYHUX W TeCT-IITaMiB
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MIKpOOpraHi3aMiB 110 (opmyBaHHs OIOIUIIBOK Ta Ha J000BI O1OIIIBKH
BUKOPUCTOBYBAJIM SIKICHUW Ta KIUIBKICHUH METOAM OIHKU. JlJis OTpuUMaHHs
O1OIJTIIBOK HAa CKJI (SIKICHUM METOJl) BUKOPHCTOBYBAJIU CTEPUIIbHI MOJIMEPHI
yamku [lerpi, niamerpom 40 MM. ¥V KOXHY YalIky momimaid mo 4 mi OyjabHoHY
Miomniepa-XiHTOHA 1 BHOCHIIM JOOOBY KYJbTYPY TECT-IITaMiB MIKPOOpPTaHI3MiB.
[nkyOyBanu npotsrom 24 rogun npu + 37 °C (pH = 7,2-7,4). Ilicns 1aky6aii
MO’KMBHE CEPEIOBUINE 3JIMBAIU, JBIY1 OMOJIICKYBAIH MTOBEPXHIO YAIIOK PO3YHHOM
Xenkca (mo 2 wmm), ¢ikcyBamu 10% pozumHOM (dopmaiiHy, BHUCYIITyBalH,
3abapBioBain 1% pO3YMHOM KpICTANBIOJNETY 1 MPOMHUBAIM JAUCTUIHOBAHOIO
BOJIOIO .

Mikpockoriis mpenapatiB IpoBoIUIacs 3a JOMOMOI00 Mikpockorna Granum
3 MacisHoIo iMepciero (puc.4.6). Ludpori 300pakeHHs OakTepiil 1 iX O10IIIBOK

OTpUMYBAJIM 3a JOMOMOTOI0 Bifeokamepu (Bimeookymnspa) ToupCam 3.1 MP i

30epiranu B popMari jpeg.
|

Puncy#4®@&T pumMaHHA O6i onni BOK Mi KPOOPT &

AHaJli3 OTpUMaHUX pe3yJbTaTiB MO0 3/aTHOCTI (POopMyBaHHS OIOTLTIBOK

IUTAHKTOHHUMHU ~ KJIITUHAMH ~ MIKpOOpraHi3MiB 3a Jii HaHOYAaCTUHOK A(Q,
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IMIIPETHOBAHUX Yy Karerep 3 TOMIETUICHY BHCOKOIO THCKY, BCTAHOBHUB, IO

3ATHICTH A0 GOpMYBaHHS O10TUTIBOK 3HIXKYETHCA Y 3,5 pasza y JOCHIIHUX IITaMiB

Escherichiacdli, y 5,5 paza y mramiB Klebsiella pneumonia y 3,8 pasa y

mramie Pseudomonaaeruginosay 3,3 pasa y mramiB Staphylococcuaureus y

3,8 paza y mramiB Streptococcupyogenesra y 3,4 pasa y mrami Candida

albicans (puc. 4.7)

HAHOYACTUHOK cpibia (puc. 4.8).

HOpiBH}IHO 3 KOHTPOJBbHHMH 3HAYCHHAMU oe3 BILIUBY
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KOHTPOJ1b “ dopmyBaHHA 6i0NNIBOK MIAHKTOHHUMM KNITUHAMU # f1ig Ha gobosy 6ionniBKy
PncyH#dk Bnnus HaH@YaCWmMMnpPpeKrKkHOBaAaAHMWNKX
nonieTmneHy BUWCOKOT O TNWNCKY, Ha 3 40a’

NMMTAaHKTOHHWMNMMMU

Oi onni BK WA

K ni

TUHaAMMU Mi KpoopraHi 3 m

1 tod d3' dedie®rs HeraTHBHOrO KOHTPOIIIO (ONTHYHA IILUIEHICTD MTOXKUBHOTO

cepenosuira) — 0,033 ox.orm.



Pucy HAa dPopMyBaHHSH Klebsiella i ppaumoniae

(KOHTpPONbL ( A) T a 3a A1 17T HaHHRO Y A O AgH H T K

i MOPEeHRWRBa KaTteTep 3 noni ef(anNneHyCBBM

Mi Kpockoni 4

[lin yac oOWiHIOBaHHS peE3yNbTaTiB, OTPUMAHMX MICII BU3HAYEHHA [ii
HAHOYACTMHOK A(, IMIIPETHOBAaHMX y KaTreTep 3 MOJIETUIEHY BHUCOKOTO THCKY, Ha
chopmoBaHi  000OBI  OIOIUIIBKM  MIKpPOOpPraHi3miB, OyJi0  BCTaHOBJIEHO

Jie30praHizallito 010TUTIBOK JOCIIIHUX MITaMiB MiKpoopraHi3mi (puc. 4.9).

Pncyw®k [ ob6osa 06 StaphylocaeeumaureUsX)k O HT p 0 N
( B

Tges3opr aHi 3 a Gtaphylodacausauneuss ntHY ic pi 6 na
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A TakoX BHUABJICHO MOPYIICHHS IUIICHOCTI MOHOIIAPy OI1OTUIIBKH Ta
3HWKCHHS TIOKa3HHWKa miuibHOCTI: y 1,4 pasa y mramiB Escherichia coli Ta
Streptococcupyogenes y 1,5 paza y mramie Pseudomonaaeruginosara y
mramiB Staphylococcuaureusy 1,6 pasa y mramis Klebsiellapneumoniara
Candida albicans nopiBHSHO 3 KOHTPOJIBHMMH 3HAYCHHSMHU 0€3 BIUIMBY
HAHOYACTHHOK cpidJa.

Takum yuHOM, y pe3yiapTaTi MPOBENEHOTO JOCTIKEHHS BIUIUBY
HAHOYACTMHOK A(, IMIPETHOBaHMX Yy KaTeTep 3 TMOMIETWIEHY BHCOKOTO THUCKY,
BHU3HAUYCHO KOHIICHTPAIIiHI 3aKOHOMIPHOCTI 1HT10YyI0U01 J1ii HAHOYACTHUHOK cpidiia
Ha IUIAHKTOHHI (OpPMH I1CHYBaHHS MIKpOOpraHi3MmiB 1 ()OpMyBaHHsS Ol1OILTIBOK.
[TokxazaHo, 1110 HAHOYACTUHKU A(Q, IMIIPETHOBaHI B KaTeTep 3 MOJIETUIEHY BHUCOKOIO
TUCKY, BUKIMKAIOTh pPYWHYBaHHsS (Je€30praHizailito, Jerpajailiio) 1000BHX

O10ILTIBOK 1 3arv0O€Nb KIITUH y HUX.

43. BusHaueHHs — aHTHOaKTepialbHOTO  €(exkTy  HaHO4YacTHHOK  A(g,
IMIIDETHOBAaHUX Yy HETKAaHWW MaTepial Ha OCHOBI BOBHM W CHHTETHYHOIO
MOJIIECTEPHOTO BOJIOKHA MOJIieTUIeHTepedTanary, Ha KIHIYHI i pedepeHTHI mTamu

MIKpPOOpPraHi3MiB

[lin vac anHamildy OTPUMaHHUX  PE3yJbTaTiB  IIOJO0  BU3HAYCHHS
aHTUOAKTEPIATLHOTO €(hEeKTy IMIPErHOBAHUX HAHOYACTUHOK AQ Y HETKaHHMI MaTepial
Ha OCHOBI BOBHHU 151 CUHTETUYHOTO MOJTIECTEPHOTO BOJIOKHA
noyieTuieHTepedTanary, Ha KIHIYHI A pedepeHc-IuTaMu  JTUCKO-TU(Y31HHIM
METOJIOM BHUSBJICHO, IO YYTIMBICTh MIKPOOPTaHI3MIB 3MIHIOETHCSI 3aJIEKHO BiJ
noBxkuHN 3paska  (puc.4.10): HaWOUIBIII 3HAYEHHS 30HM TPHUTHIYEHHS POCTY
crioctepiramics 'y Staphylococcusaureus ta Streptococcuspyogenes npu
JOBXHMHI 3pa3ka BiJ 5 A0 6 MM; JOBXHMHA 3pa3ka HE BIUIMBAE Ha 3MiHY
YYTJIMUBOCTI 10 HAHOYACTUHOK A(Q, IMIIPETHOBAHUX Y HETKaHUI MaTepiajl Ha OCHOBI
BOBHUM I CHHTETHUYHOTO IIOJIECTEPHOTO BOJIOKHA IMoOjieTUiIeHTepedranary, y

nocaigaux mramis Escherichiacoli.
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[Ipu nomkuHI 3pazka 1-2 MM — 30Ha 3aTPUMKH POCTY MIKPOOPTaHi3MiB

Ta 0aKTepioi3y y rpaMHEraTUBHUX MIKPOOPTaHi3MiB CTaHOBHJIA B CEPEAHHOMY

17,3+0,6 mMm, a rpammnosutuBHux — 20,3+0,4 mm (puc. 4.11). Ilpu noBxkuHi

3pa3ka 3-4 MM — 30Ha 3aTPUMKH POCTY MIKPOOPTraHi3MiB Ta OakTepioi3y y

TpaMHETaTUBHUX MIKpOOpraHi3MiB CTaHOBWJIA B cepeanbomy 18,7+0,2 mm, a

rpamMno3uTuBHuX — 21,7+£0,4 MM; nipu JOBXKHUHI 3pa3ka 5-6 MM — 30Ha 3aTPUMKHU

POCTY MIKPOOpPTaHi3MiB Ta OakTepioflizy y TpaMHETaTUBHHX MIKPOOpPraHi3MiB

cranoBuia B cepeanbomy 20,0+0,2 MM, a y rpamno3uTuBHux — 23,0£0,5 mM.
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PncyHWdk [Oi maHOYaAaCTUMHOKMNAEr HoB8aKaAMNMUI
MaTepi an Ha OCHOBI BOBHMU [ CUHTET.I
NoNni eTWNNeHT,eHpae (hbr A in AT y HPseudeamorzas vaeruginosa

(3pas3kbu nNNRlpi BHAHO —B pPrABHTKP N6 ™

[Ipy Bu3HAYeHHI YYTJAMBOCTI KIIHIYHMX ¢ pedepeHc-IUTaMiB a0  ii
HAHOYACTMHOK A(, IMIIPETHOBaHMX Y HETKaHWl MaTepial Ha OCHOBI BOBHH 1
CUHTETHUYHOTO TIOJIECTEPHOTO BOJIOKHA ToOjdieTuiIeHTepedTanary, MeETOa0M
CepiiHMX PO3BeIcHb OYJI0 BHSBIEHO, IO AOCHiAHI mramu y kimbkocti 10%- 108

KYO/mnt Oynu uyTnmsi 1o Aii HaHoYacTHHOK AQ, kpim Pseudomonas aeruginosa
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ane npu koHueHTpawii 108 KYO/Mi Ta Ginblie yci ITaMyu BUSBUINCH CTIHKMMU JI0

3pa3KiB pi3HOT NoBXuHH (Tad.4.1, puc.4.12).

v OB dddLly W

BM3HaYyeHHA Yy TNWBOCTI-WKAMIHB YMBIKD @ @D B €

HaHoOYac ODOUHIOKN PAer HEeBARAMWM NYy MaTepi an Ha

MikpoopraHizMu Kinekicts, KYO/Mi
10 106 108 10%
Escherichia coli + + - -
Klebsiella pneumoniae + + - -
Pseudomonasaeruginosa + - - -
Staphylococcus aureus + + - -
Streptococcus pyogenes + + - -
Candida albicans + + - -
PuncyHdk2 AHTUMOGaKTepi anbHNIA e (be kgT
i MO per HOHBEATHKAXH WIN MaTepian Ha OCHOBI ¢

B 0 N 0 ¥ i&aphylococcusureus( ¢ )

Pselsd®monas aeruginosa ( 1 )



89

AHaJ3yloud OTpUMaH1 pe3yjabTaTh 100 37aTHOCTI (QopMyBaHHS
O10TUTIBOK TUIAHKTOHHUMH KJIITHHAMHU MIKPOOpPraHi3MiB 3a il HAHOYACTUHOK A(g,
IMIIPETHOBaHMX Yy HETKAHWW Marepial Ha OCHOBI BOBHU W CHHTETHUYHOTO
MIOJIIECTEPHOTO BOJIOKHA TOJieTHIeHTepedTanaTy, BCTAHOBICHO, 110 3JaTHICTh JI0
dbopMyBaHHS OIOTUTIBOK 3HIKYEThCS Yy 6,5 pasza y mocmiaaux mramiB Escherichia
coli, y 10,9 pasza y mramiB Klebsiella pneumonia y 5,7 pa3a y mramiB
Pseudomonas aeruginQsa4,6 pasa y mramiB Staphylococcus aureug 5,1 pasa
y mTamiB Streptococcus pyogenaa y 4,4 pasa y mramie Candida albicans
(puc. 4.13) mOpiBHSHO 3 KOHTPOJIBHUMH 3HAYCHHSIMU O€3 BIUIMBY HAaHOYACTHHOK

cpibna (puc. 4.14).

Candida albicans 2,96

Streptococcus pyogenes 2,33

Staphylococcus aureus 2,64

. o
m oe th

Pseudomonas aeruginos 2,16

Klebsiella pneumoniae 1,96

Escherichia coli
4 r: - “ " < r

0 0,5 1 15 2 2,5 3

Pncy H#Hax Bnnus HaHQgUYaiCMmp e KHDABTRKHaA KN
MaTepiaa/lOCHOBI N GBIOBHMT MY HOT O NMONi ecTe
noni etTnneHT,epae GB@AAMRYCTHb il YTBOPEHH
NANAHKTOHHWUMMU KNI TUHAMWU MI KpoOpraHi 3 Mi E

} tod d3' dsdie@xs HeraTMBHOrO KOHTPOJTIO (ONTHYHA IIUTGHICTD MOXKUBHOTO

cepenosuia) — 0,033 ox.o.



Z &
e

20 PO ANL n.
SEM HV: 30.0 kV WD: 8,61 mm | SEM HV: 30.0 kV WD: 8.39 mm || VEGA3 TESCAN
View field: 50.0 pm Det: SE 10 pm View field: 50.0 um Det: SE 10 pm
SEM MAG: 8.30 kx  Date(m/dly): 09/22/20 Karazin National University SEM MAG: 8.30 kx  Date(m/dly): 09/22/20 Karazin National University
Klebsiella Klebsiella

17 13

Pucy Hdl4 dopmMyBaHHSA Klebgsiallan ipreeurmoniae
(KOHTpPOANbL ( A) T a 3a A1 17T HaHHRO Y A O AgH H T K
i MOper HoBMEHKXAHY N MaTepian MHCAMNHO EH @B H
noni ectTepHOro BO/TOKHa nob) e mHgao ae

eNneKTPOHHA MIi KpocKoONni 1

OuiHIOYM pe3yabTaTi, OTPUMAaHI MIiC/Is BUSHAUYCHHS /i1 HAHOYACTHHOK A(,
IMIIPETHOBAaHUX y HETKaHWW MaTepiaJl Ha OCHOBI BOBHM W CHHTETHYHOTO
MOJIIECTEPHOTO  BOJIOKHA ToJieTHieHTepedranaty, Ha chopmoBaHi 1000BI
O10TUTIBKM MIKpOOPTaHi3MiB, OYJI0 BCTAHOBJICHO 3HM)KEHHS MOKA3HUKA II{IJILHOCTI:

y 1,6 pasa y mramiB Escherichiacoli; y 1,7 paza y mramie Pseudomonas
aeruginosa Candidaalbicansta y mramiB Streptococcupyogenes E DE8
h Is © dKlebsiellapneunonia Ta y mramis StaphylococcugsureusnopiBasto 3
KOHTPOJIbHUMH 3HAUYE€HHSMU O€3 BIUIMBY HAaHOYACTUHOK cpibia. 3a JTOMOMOTIOIO
CBITJIOBOi MIKpPOCKOMIi BHSIBIICHO pYHHYBaHHsS OI1OIUIIBOK JOCIHIJHUX IIITaMiB

Mikpooprani3mis (puc. 4.15).
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1,65
Candida albicans ? 2,96
— 1,41
Streptococcus pyogenes E_ 233
= 1,51
Staphylococcus aureus f___ 7 64
i | M 3pa3oK

B 1,26
Pseudomonas aeruginosa - 2716 B KOHTPONIb
_ _ 1,11
Klebsiella pneumoniae f— 1,96
o . ),96
Escherichia coli —— | 55

T T 1

0 1 2 3

Pncy H#Hax Bnnus HaHQUYaiCmmp e K HDAB @K W X
mMaTepi an H a O K MBHIT € TBIDWBHMI 0O NoMi ecTE
noni etTnneHtT,epadPrad@pwo B aHi nOO6OBI 6 i

MIi KpoopraHi 3Mi B.

Pucy H4l6 Lob6oBa 6 i oFseudomenas ae(udinosa
( KOHTQPpPO ML) opraaH i /BiagPsaudomonasaeruginosa3 a gi |
HaHoOYacTgMHDMN@AEr HEeBr&HmMHxmM iy MmaTepi anh Ha

CMHTEeTUYHOT O NOoONiecTepHOro B,OBYPKHA nC
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TakuM dWHOM, Yy pe3ynbTaTi NPOBEACHOTO JOCTIHKEHHS BIUIUBY
HAHOYACTMHOK A(, IMIPETHOBAHMX Yy HETKAHMW Marepiall Ha OCHOBI BOBHU U
CHHTETUYHOTO TIOJIECTEPHOTO0 BOJIOKHA TMOJieTHIeHTepedTanary, BH3HAYCHO
KOHIICHTpAIlifHI 3aKOHOMIPHOCTI 1HTIOyro4oi Jii HaHOYAacTOK cpibia Ha
IUTAHKTOHHI (OopMH ICHYBaHHA MIKpOOpraHi3aMiB 1 ¢opMyBaHHS OIOILIIBOK,
MPUYOMY JIECTPYKIIisl JOOOBUX O10TUIIBOK 1 3arMO€Ib IMNIAHKTOHHUX KJIITHH 3HAYHO
BUpa)KE€HA TMOPIBHSIHO 3 BILUTUBOM HAHOYACTHMHOK A(Q, IMIIPETHOBAaHMX y Karerep 3

MOJTIETUIIEHY BUCOKOTO THCKY.

4.4. BuznaueHHsi BIUIMBY HaHOYAacTMHOK CU, IMIIPETHOBAHUX Y KaTeTep 3
NOJMIETUIEHY BHUCOKOIO THUCKYy Ta B HETKaHMW MaTepiall Ha OCHOBI BOBHU U
CUHTETUYHOI'O TIOJIIECTEPHOTO BOJIOKHA MOJieTHIIeHTepedTanaTy, Ha 3/aTHICTb
TECT-IUTaMiB MIKPOOpraHi3MiB 10 QopMyBaHHA OIOIUIIBOK Ta Ha J000BI

O10ILTIBKHA

AHani3 OTpMMaHHMX pe3yJbTaTiB IIOJ0 BU3HAYEHHS aHTUOAKTEPIAIILHOTO
edexry HaHo4acTUHOK CU, IMIIPETHOBAHUX Y KaTeTep 3 MOJIETUIICHY BUCOKOTO TUCKY
Ta Yy HETKaHUl MarepiaJ Ha OCHOBI BOBHM M CHHTETHMYHOI'O MOJIECTEPHOIrO
BOJIOKHA TojieTwieHTepedranary (puc.4.l7), Ha wiiHiYHI ¥ pedepeHc-TaMu
JTUCKO-TU(Y31iHUM  METOAOM BWSIBUB, 1110, SIK 1 Yy BHUMaJIKax IMIOperHarii
HaHOYACTUHKaMH AJ, YyTJIMBICTH MIKPOOPTaHI3MIB 3MIHIOETHCS 3aJI€XKHO B1JI TIOBXKUHU
3pa3Ka: HaWOLIBII 3HAYCHHS 30HHM TMPHUTHIYEHHS POCTY CIIOCTEPIrajvCh y IIITaMiB
Staphylococcuaureus it Candidaalbicansmnpu nosxuni 3pazka 5-6 MM, IpEYOMY
30Ha 1HTIOMIT craHoBmwia 26,020,6 MM Tpu BHKOPUCTAHHI 3pa3KiB HETKAHOTO
Marepialy Ha OCHOBI BOBHM ¥ CHHTETHYHOTO TIOJIIECTEPHOTO BOJIOKHA
nojierunenrepedranary, imnpernoBanux Cu (puc.4.18).

HailiBuiii mMOKa3HUKM 30HHM 3aTPUMKH PpOCTY Ce€pea T'paMHETaTUBHUX
OakTepili crocTepiraaucsb TMpU JOBXHHI 3pa3ka Bil 5 A0 6 MM y IITamiB

Klebsiellapneunonia 3a nxii Cu - iMIperHoBaHux y HETKaHUH MaTepiaj Ha OCHOBI
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BOBHM U CHHTETMYHOIO TOJIIECTEPHOrO BOJIOKHA TOdieTHUIeHTepedTanary

(puc.4.19).
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PncyHWwak BuisHavyvyeHE@RI ypwTamMmBB O WaHC
i MNperHygB&xm@Mm>XTEpP 3 MNONI €T,/Ji/NECHEWD (PB B C @ K ¢
MetToagoM (MEeTOK NYyHOK) Ha 4Yawkax TlerTtpi
. . | a6
Candida albicans o)
24
Streptococcus pyogenes 0 22
1 26
Staphylococcus aureus o 23
_ | 21
Pseudomonas aeruginosa 181
. . | 22
Klebsiella pneumoniae 1
. 1
Escherichia coli 1718
T T T T I/ T
0 5 10 15 20 25 30
p5-emm E3-4mm E1-2Mm
Puncy Ha& BuMsHayeHHSd Yy TNUWBOCTI wTawm

i MO per HyYBa&HIKXaHNIN’

noni ectTepHOTro

MaTepi am oaiBCAMH O € A @ Y4 H (

BO/MTOKHa
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Puncy 4o BnsaHaudvueHHSA aHTUMWOaAaKTepi anbH-I
Cu, i MNperyisosaHeXep 3 MNONi eTunneHy BMUCI

Escherichiacoli)

[lpy Bu3HAYEHHI YYTJAMBOCTI KIIHIYHMX ¢ pedepeHc-IUTaMiB g0  Aii
HaHoyacTUHOK CU, IMIIPETHOBaHMX Yy KaTeTep 3 IMOJIETWIEHY BHCOKOIO THCKY W
HETKAHWM MaTepiaJl Ha OCHOBI BOBHU M CHHTETUYHOrO MOJIIECTEPHOTO BOJOKHA
noJlieTUICHTepePTanaTy, METOIOM CEpIHMX pO3BeAeHb OYJI0 BUSBICHO, IO BCl
pocaigai mramu y kinskocti 10* - 108 KYO/mn Gymu uyTimsi 10 [Iii HAHOYACTUHOK
Cu, TUTBKM TIpY KOHIICHTpAIii 10° KYO/Mi yCl IITaMUA BUSIBUWIHCS CTIHKUMH JI0

3pa3KiB pi3HOI JoBKUHU (Tabm.4.2, puc.4.20 - 4.21).
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v OB ddRyw

BuMs3HayYyeHHA 4YyTnNnuBOCTI BAQKONHAHBEMaAMT K

i MOperHoBaHWUX Yy KaTeTep 3 HIEOTK &&H win e |

MaTepian Ha OCHOBI BOBHM
Mixkpoopranizmu Kinekicts, KYO/Mi
10* 106 108 10%
KaTcTep KaTeTep KaTCTep KaTeTep
/matepian /marepian /matepian /matepian

Escherichia coli + /+ +/+ +/+ -
Klebsiella +/+ +/+ +/+ -
pneumoniae
Pseudomonas +/+ +/+ +/+ -
aeruginosa
Staphylococcus +/+ +/+ +/+ -1+
aureus
Streptococcus +/+ +/+ +/+ -1+
pyogenes
Candida albicans +/+ +/+ +/+ -/+

PncyHd2 AHTuOGakKkTepieaperKkAHMN HaHOYACTMN

i MOperHoBaHWX 'y KaTeTep 3 M OHIE TR K & Hl & i

MaTepi an H a OiC K MBIIT € TBLOWBHMI O NMONi ecTe

noni etunneHdHTtTe Saghylecoceus yaureus ( ¢ ) Pseudomonas

aeruginosa( 1 )



96

’;a,

e

f‘ly

@g!

|

\f

KlebS|eIIapneum)n|a : . Q’.' 4 - Escherichia coli
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a’ 5 5 Pseudomonaaeruglnosa 6 - Klebsiellapneunonia

PncyH@lk i maHoYacTuWHOKMN@Ger HoBaHMUX
noni eTuneHy BWUCOKONBaT adTentTckKayH (i3 pvaa K e1p iNel .
BOBHIMCMHTE@TMUYHOT O noni ectTepHoOTroO BO/O

(3pas3kbpHaNdk ni HIi Y HI WwrTamMm MIi KpoopraHi 3
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[Ipy BU3HAYEHHI 31aTHOCTI KJIIHIYHUX Ta TECT-IITaMiB MIKPOOPTaHi3MiB
dopmyBantu OiommiBku 3a aii CU, IMOPErHOBaHMX Yy KareTep 3 MOJIETHIICHY
BHUCOKOTO THCKYy Ta B HETKaHM MarepiajJ Ha OCHOBI BOBHM W CHUHTETHYHOIO
MOJIIECTEPHOTO  BOJIOKHA TMoieTwieHTepedTanaty Oylo BCTaHOBJIEHO, IO
3IaTHICTH 10 (popMyBaHHS O10TIIIBOK MUIAHKTOHHUMH KJIITHHAMU MIKPOOPTaHI3MiB
3 BUKOPDUCTaHHSIM KaTeTepiB, iMrperHoBanux CuU, 3HmwkyeTbcss y 1,7 paza y
nociinaux mramiB Escherichia coliy 12,3 pasza y mramis Klebsiella pneumonia,
y 7,2 paza y mramiB Pseudomonas aeruginosag, 6,3 pasa y mTamiB
Staphylococcuaureus,y 6,9 pasa y mramiB Streptococcus pyogenes y 5,2
paza y mramiB Candidaalbicansrta 3 BukopucTaHHsIM HETKaHOTO MaTrepiaily Ha
OCHOBI BOBHU M CHHTETHYHOIO IOJIECTEPHOTO BOJOKHA IMONieTUIIEHTepedTanaTy,
IMIIpeTHOBaHOTO HaHodacTUHKamMu Cu, 37aTHICTh J0 YTBOPEHHS OIOILUTIBOK
3HIKyBanack y 1,8 pasza y mocmimaux mramiB Escherichia coli,y 21,8 paza y
mramiB  Klebsiella pneumonia,y 8,3 pasa mis mramie Pseudomonas
aeruginosarta Staphylococcusaureus,y 9 paziB y mramiB Streptococcus
pyogenegay 6,6 pa3a y mramiB CandidaalbicansmopiBHsHO 3 KOHTPOJILHUMHU
3Ha4YeHHAMU (puc. 4.22, puc.4.23).

[lin yac oONiHIOBaHHS peE3yNbTaTiB, OTPUMAHMX MICJIS BU3HAYEHHA il
HaHo4yacTUHOK CU Ha copmoBaHi 1000BI O1OTUTIBKM MIKPOOPTaHI3MiB pedepeHT-
mTaMiB, OyJIO BCTAHOBJICHO JCECTPYKIIO OIOMJIIBOK JIOCTIJHUX IIITaMiB
MIKPOOPTaHi3MiB, MOPYUIEHHS LUIICHOCTI MOHOIIAPY OIOIUIIBKM Ta 3HWKEHHS
MOKa3HUKa  IIUIBHOCTI:  TMPWU  BHUKOPUCTAHHI  KaTeTepiB,  0OpoOJIeHHX
HaHoHactuakamu CU - y 1,6 pasa y mramiB Pseudompas aeruginosay 1,7 pasa
y mramiB Streptococcus pyogenas Escherichia coli,y 1,8 pasa y mramis
Staphylococcuaureusra y 1,9 pasa y mramis Klebsiella pneumoniaa Candida
albicans 3 BHKOpUCTaHHSM YCTHJIKH JUII MEIMYHOTO B3YTTs, 0OOpOOJIeHOT
HaHouyacTuakamu CU, 3aTHICTH 10 YTBOPEHHS O10TUTIBOK 3HIDKYBajack y 1,8 pasza y
nociigaux mramiB Escherichia coliy 2 pasu — y mramis Klebsiella pneumonia,
y 2,2 pa3za — ansa mramiB Pseudomonas aeruginosa, 2.4 pasu — s

Staphylococcuaureus,y 2,3 pasza y mramiB Strepbcoccus pyogenes y 2,6
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pasa — y mramiB CandidaalbicansmopiBHSIHO 3 KOHTPOJIbHHUMH 3HAYCHHIMH
(puc. 4.24, puc. 4.25).

—

Candida albicans
2,96

Streptococcus pyogenes

Staphylococcus aureus
2,64

Pseudomonas aeruginos

Klebsiella pneumoniag
1,96

Escherichia coli

Pncy Ha2k Bnnus HaHO4YaCTWUHOK Cu Ha

6i onni BOK NMNNAaHKTOHHMWUMMU KNI TUHAMU MI K|

f" :
.‘ S | :y « N
B . r-. . i ‘:‘ - - ‘
i ’ & &
ol SR
Pucy HIRX ®opmMyBaHHS4a Klebsietlal jpmeammoniae

(KoHTponb (A) Ta 3a AiHYUYCH@B)inaHKTOH'E
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Candida albicans

Streptococcus pyogenes

Staphylococcus aureus

2,64 YCTiNKa
T 99 W KaTeTep
Pseudomonas aeruginosa 1,34 M KOHTPO/1b
2,16
,98
Klebsiella pneumoniae 1,03
1,96
0,86
Escherichia coli 0,92
1,56
0 0,5 1 1,5 2 2,5 3
Puncy H@L Bnnwns HaHoO4YacTWUHOK Mi 4

6i onni BKWU Mi K p ¢caof p3f &E4H@BUvE HBH. A H eKTrOaHTT PBOHIK

(onTuMuyHa W AbHI cTb n-60k MOB3H30 roog . coeup.e 4, 0B U L

Pucydzbk [Lo60Ba 6 Btaphylocorauaaure§)X o HT p o N

Tage30pr aHi 3 a Gtaphylocacausiauneus kan HIUCu ( b))
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BucHoBkunu po pos3pginy 4:

1.Po3p0o0IeHO  TEXHOJIOTIYHMI TPOIEC OJACpNKAHHS TONIETHICHY 3
AHTHMIKPOOHUMH BIIACTHBOCTSIMH, SIKHH BKJIIOYA€ 3MIITyBaHHS TMOJIETUICHY 3
HAHOYACTHHKaMU Cpibyia, SIKUM BIAPIZHAETHCS BiJI aHAJIOTIYHUX THM, IO
MOJTIETHIICH TTOTIEPETHBO 00pOOIIAIOTEH 1% Ba3emiHOBOI OJIii BiI MacH MOJIETUIICHY,
CyMIII 3MIIIYIOTh PoTsiroM 30-50 XB Mpu KIMHATHIA TeMIIepaTypi, MicJsi 40To 10
CKJIaAy CyMIlli BBOASATH CPIOJIO y BHUIJISAI HAHOYACTHMHOK 1 OJCpPIKaHy CyMIII
3MinryroTh me 30-60 XB mpu KIMHATHIM TeMIlepaTypi, Micis 4Y0ro oJIep KaHy CyMIIT
TPaHyIIOIOTH EKCTPY3icro mpu TemmepaTypi 160-190°C.

2. BusnadeHo, mo pociuigni mramu y kinekocti 10% - 10° KYO/mn Gymn
YyTIUBI J0 Jii HAHOYACTHHOK A(Q, IMIIPErHOBAHUX Y KaTeTep 3 MOJIETUIICHY BUCOKOTO
THCKY, aje npy KonuenTpamii 108 KYO/mi1 Ta Ginbiue Bei mraMy BUSBHIIMCS CTIHKAMU
J10 3pa3KIB PI3HOI JIOBKUHH.

3. BusBieno, mo 3a Aii HaHOYACTMHOK A(Q, IMIOPErHOBaHUX y KaTeTep 3
MOJIIETWIEHY BUCOKOI'O THCKY, 3IaTHICTb 10 ()OpMYBaHHS O10IUTIBOK 3HUXKYETHCA Y
3,5 pasa y mocnigaux mramiB Escherichiacoli, y 5,5 paza — y mramis Klebsiella
pneumoniay 3,8 pasa — y mramie PsewWlomonasaeruginosay 3,3 paza — y
wramis Staphylococcuaureus y 3,8 pasza — y mramis Streptococcupyogenes
ta y 3,4 pasa — y mramiB Candida albicans mopiBusHO 3 KOHTPOJBLHUMH
3HaYE€HHAMM O€3 BIUIMBY HAHOYACTHUHOK cpilJa.

4. BusiBneHO MOPYLIEHHS LUIICHOCTI MOHOIIAPY OIOIUIIBKM Ta 3HMKEHHS
NoKa3HWKa miibHOCTI: y 1,4 pa3a — y mramiB Escherichiacoli ta Streptococcus
pyogenes y 1,5 paza — y mramiB Pseudomonaseruginosara y mramiB
Staphylococcusaureus y 1,6 paza — y mramiB Klebsiella pneumoniara
Candidaalbicans 3a nii HaHOUYaCTHHOK A(, IMIPETHOBAHUX Y KaTeTep 3 MOMICTUIICHY
BHUCOKOTO THCKY, TIOPIBHSHO 3 KOHTPOJBHUMHU 3HAYCHHAMH 0€3 BIUIUBY
HAaHOYACTHHOK cpibJa.

5. BusHaueHo, mo 3a 1ii HAHOYAaCTUHOK A(, IMIOPErHOBAHUX Y HETKAHHUM
MaTepial Ha OCHOBI BOBHM U CHHTETHYHOTO TIOJIIECTEPHOTO BOJIOKHA

noJlieTUIeHTepeTanaTy, 34aTHICTh 10 (opMyBaHHS OIOMIIBOK 3HUKYETHCSA y 6,5
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pasa y pocinigaux mramiB Escherichiacoli, y 10,9 pasza — y mramis Klebsiella
pneumoniay 5,7 paza —y mramiB Pseudomonas aeruginQsg 4,6 paza — y
mramiB Staphybcoccus aureysy 5,1 pasa — y mramiB Streptococcus pyogenes
y 4,4 paza — y mrramiB Candida albicansiopiBusiHo 3 KOHTPOJIBHUMH 3HAYEHHSIMU
0e3 BITMBY HAHOYACTHHOK cpilia.

6. [lokazano, mo 3a nii HaHOYACTMHOK A(, IMIOPErHOBaHUX Yy HETKAHUU
MaTepial Ha OCHOBI BOBHM U CHHTETHYHOTO TIOJIECTEPHOTO BOJIOKHA
nomerwieHTepedTanary, Ha chopmoBaHi 1q000BI OIOMIIIBKM MIKpOOpPTaHi3MiB
NOKa3HKMKa IIUILHOCTI 3HIKYeThCs y 1,6 pasza y mramiB Escherichiacoli; y 1,7
paza — y mramiB Pseudomonasaeruginosa Candida albicans ta y mramis
Streptococcupyogenesy 1,8 pasza — y mramiB Klebsiellapneunonia ta y mramis
Staphylococcusaureus nopiBHSHO 3 KOHTPOJILHUMH 3HA4YCHHSMHU 0€3 BIUIMBY
HAHOYAaCTHUHOK cpiOJa.

7. BusnaueHo, 1m0 3MaTHICTh A0 (GopMyBaHHS OIOILIIBOK IIAHKTOHHHUMH
KIITHHAMH MIKpOOPTaHi3MiB 3 BHUKOPHCTaHHAM KaTeTepiB, immperHoBanux Cu,
3HWKYeThes y 1,7 pasza y mocmigaux mramiB Escherichia coli,y 12,3 paza — y
mramiB Klebsiella pneumonia,y 7,2 pasa — y mramiB Pseudomonas
aeruginosay 6,3 pasa — y mrramiB Staphylococcugaureus,y 6,9 pasa y mramiB
Streptococcus pyogenes y 5,2 pasa — y mramiB Candidaalbicans ta 3
BUKOPUCTAHHSIM HETKAaHOTO MaTepialy Ha OCHOBI BOBHH ¥ CHHTETUYHOTO
MOJIIECTEPHOTO BOJIOKHA noJyeTuiIeHTepedTanary, IMIIPETHOBAHOTO
HaHouyacTuakamu Cu, 3aTHICTH 10 YTBOPEHHS O10TUTIBOK 3HIDKYBajach y 1,8 pasza 'y
nocmigaux mramiB Escherichia coli,y 21,8 pasa — y mramie Klebsiella
pneumonia, y 8,3 pa3sa — mus mramie Pseudomonas aeruginosaa
Staphylococcuaureus,y 9 pasis — y mramiB Streptococcus pyogenes y 6,6
pa3a — y mramiB CandidaalbicansmopiBHsiHO 3 KOHTPOJILHUMU 3HAUCHHSIMH.

8. BusiBneHno aecTpykiiiro O10MJIIBOK JOCTIHHUX IITaMiB MIKPOOPTaHi3MiB,
MOPYIIEHHS I[UTICHOCTI MOHOIIAPY OIOIUIIBKM Ta 3HM)KEHHS! MOKa3HMKA HIIIBHOCTI
MIpU BUKOPUCTAHHI KaTeTepiB, 00OpoOiaeHux HaHodactuHkamu CU -y 1,6 paza y

mramiB Pseudomonas aeruginosg, 1,7 paza — y mramiB Streptococcus
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pyogenega Escherichia coliy 1,8 pa3za — y mramis Staphylococcuaureusra

y 1,9 paza y mramiB Klebsiella pneumoniarta Candida albicans 3
BUKOPHUCTAHHAM YCTHUIIKU JII MCOAWYHOT'O B3YTTHA, O6p06J'I€HOT HaHOYaCTHUHKaMHU
Cu 31aTHICTH 10 YTBOpEHHsI O10ILTIBOK 3HMKYBaJIach y 1,8 pa3za y HOCHiAHUX IITaMiB
Escherichia coliy 2 pasu — y mramis Klebsiella pneumoniay 2,2 paza — mis
mramiB Pseudomonas aeruginosa?.4 pasa — qis Staphylococcuaureus,y 2,3
pa3a — y mramiB Streptococcus pyogenes y 2,6 pasza — y mramiB Candida

albicansmopiBHSHO 3 KOHTPOJIEHUMU 3HAYCHHSIMH.
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PO3 A4l 1 5
BU3HAUYUEHHH4A BHWIHABYA CT MUHEK A
| NMIPETr HOBAMMNWKONIJEHHBNCOKOIO TUCKY TA
HETKAHVUW MATEPI Al HA OWKEWBTEBWBHArI O
Moni ECTEPHOI O BPABRMAI €O CBI TZ1OAI OfH(
BUMNPOMI HIOBAHHA YEPBOHOIO "N &l ONEBTAOBOT
SAATHI CTb MI KPOOPIAHI 3IMI B 0O ®OPMYBA
TA HA @Bb BI ONNI BKW

VYoxe TpuBanuii yac Ui NiABUIIEHHS €(DEKTUBHOCTI MPOTUMIKPOOHOT Teparii
3aCTOCOBYETHCS CBITJIOJIO/HE BHUIIPOMIHIOBAHHS PI3HUX CIIEKTPIB IJII MICLHEBOIO
3aCTOCYBaHHSA Ha OCEpeNoK 3amnayneHHs. Bimomo, mo ¢orobdionoriuyni edextu
3aJIeKaTh BiJ MapaMmeTpiB CBITJIOJAIOAHOTO BUIPOMIHIOBAaHHS Ta € JOCHUTH
PI3HOMAHITHUMH Ta crienudiuanmu. BuszHadeHHs onTUMaIbHUX Ta €(EeKTHUBHUX
KOMOIHAIlI CHEeKTPIB CBITJIOAIONHOTO BHUIPOMIHIOBAHHS 3 aHTUMIKPOOHUMU
3acobamMu, WO 3JaTHI MPUTHIYYBaTH mpouec (opMyBaHHS IJIAHKTOHHUMU
KJIITUHAMA ~ MIKPOOPTaHi3MiB, 30YyJHUKIB 3aMajJlbHUX TIPOLIECIB € JIOCUTh

AKTyaJIbHUM OO0 ObOro 4acy.

5.1. BusznaueHHs BmMBY  HaHOYacTMHOK AQg ¥ CU KOMIUIEKCHO 13
CBITJIO/IIOTHUM BHITPOMIHIOBAHHSIM YEPBOHOTO M (h10JETOBOTO CHEKTPIB HA KIIHIYHI

mrramu OakTepiii Ta Candida albicans

[Ipu BuBYeHHI 3maTHOCTI (QopmyBaHHsA OIOIUIIBOK  IUIAHKTOHHUMH
KJIIITUHAMH MIKPOOPTaHI3MIB 3a Jii HAaHOYaCTMHOK A(, IMIIPETHOBAHUX Yy KaTeTep 3
MOJIIETUJIEHY BUCOKOTO THCKY Ta CBITJIOIOAHOTO BUIPOMiHIOBaHHS yepBoHOro (UCB)
it ¢ioneroporo (PCB) cmekrpiB, OyJi0 BCTAaHOBJICHO, IO ONTHUYHA IIIJILHICThH
n060Bo1 OiomutiBKY nociiaaux mramiB Escherichiacoli 3samkyetses y 10,5 pasa 3a
nii Ag it UCB Tay 43,3 pa3a BBy Ag it ®CB, y mramis Klebsiellapneumonia
y 19,2 pa3a 3a nmii Ag it UCB T1a y 51,6 pa3a 3a BBy Ag it ®CB, y mramiB
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Pseudomonaserugnosa- y 17,6 pasa 3a aii Ag it UCB Ta y 46,9 pa3a — 3a

BBy Ag it @CB, Staphylococcus aurelisy 20,2 pa3a 3a nii Ag it UCB Ta y 48,9
pasu 3a BiumBy Ag it ®CB, Streptococcus pyogerniey 20,4 paza 3a aii Ag it YCB ta
y 56,8 paza 3a BBy Ag it ®CB, Candida dbicansi y 17,7 pa3sa 3a nii Ag it YCB
Ta y 33,3 paza 3a BBy Ag it ®CB nopiBHAHO 3 KOHTPOJIBHUMHU 3HAYCHHSIMH 0€3
BIUIMBY HAaHOYACTUHOK cpi0jia ¥ CBITIOM10/IHOTO BUIIPOMiHIOBaHHA. Bin0yBaeThes
3HWKCHHSI ONITUYHOI IIUILHOCTI YTBOPEHUX OiorutiBoK i3oisTamu: Escherichiacoli
-y 3 pasu 3a mii Ag i1 UCB T1a y 12,5 pa3za 3a BwmBy Ag it ®CB, y mrami
Klebsiellapneumonia y 3,5 pasa 3a aii Ag it UYCB Ta y 9,5 pa3a 3a BBy Ag i
®CB, y mrramiB Pseudomonaaeruginosa- y 4,6 pasa 3a aii Ag it YUCBtay 12,4
paza 3a BBy Ag it ®CB, Staphylococcus aureduy 6,2 pasa 3a nii Ag it UCB Ta 'y
48,9 paza 3a BrumBy Ag it @CB, Streptococcus pyogenesg 15 pasis 3a nii Ag it YCB
Ta'y 14,9 pasa 3a BBy Ag i1 @CB, Candida albicans y 5,3 pa3a 3a nii Ag i UCB
Ta y 9,9 paza 3a BmwmBy AQ i ®CB MNOpiBHSIHO 3 MOKa3HUKAMHU 3a BIUIUBY

HAaHOYACTHHOK cpibiia O0e3 CBITIONIOAHOTO BUIIPOMiHIOBaHHS (puc.5.1).

Candida albicans 0.88

..0,041
0,114

Streptococcus pyogenes 0.61

,054
Staphylococcus aureus : 0,81 Ag+dCAB

1046 B Ag+4CAB
,123

Pseudomonas aeruginosa ds7  KaTeTep Ag 6e3 CAB

038

) ) ,102
Klebsiella pneumoniae

,036

Escherichia coli

0,75

0 6,2 04 06 08 1

Pncybhk Bnanume cBi Tnojgi ogHOro BuUuNpo
YepBOHOTNO CMNeKTPIi BHaH @yaHOTyVaHIOHUaIHAE Il iH © B
KaTeTepTBAENHOYTi BUNCOKHA@ O3 O MTHYGCTb AOCI]

bopmyBaTu aA060BI 6i onni BKMN
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[Ipu MikpocKOmiYHOMY JOCHIKEHH1 O110 BCTAHOBJICHO, IO KJIIHIYHI
HMITaMU JTOCHITHUX MIKPOOPTaHi3MiB PpO3TAIIOBaHI XAaOTUYHO W B OJUHUYHUX
BUMaAKax  3aikcoBaHO  CEAWMEHTAIlIMHI  yIpyIyBaHHS, 3  IOJAJIBIION0
Koarperaiiero Ta (OpMyBaHHSAM JpiOHUX 3a pPO3MIpOM OIOIUTIBOK, IO HE

yYTBOPIOIOTH IIUTBHI KOHTJIOMEpaTH (puc.5.2).
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PncyHwd@k Mi KpoOCKONI YHE@BMINIMBCNI @BKIEHMEAL
BUNPOMI HIOBaHHSA dioneToBOropi &) 3nmogeop!
A1 EHBHO4YacTganHOKIN Aer HoBaHUX y KaTeTep

TUCHK®W, 3 4akEseherichtasolidbopmMyBaTunm p[foO06GOBI 6i on

[Ipu BuBYeHHI 3maTHOCTI (opmyBaHHsA OIOTUTIBOK  TUIAHKTOHHUMH
KJIITUHAMHA MIKpOOPTaHi3MiB 3a Jii HAHOYACTUHOK A(, IMIIPErHOBAaHUX Y HETKAHHUN
nommMepHuid Marepian, tTa YCB it ®CB cnekTpiB, 0yj0 BCTAaHOBIIEHO, 1110 ONTUYHA
HIUIBHICTH 1000BO1 OiorutiBku EScherichiacoli sumkyerbes y 31,8 pasa 3a gii Ag i
YCB Ta y 43,3 pa3a 3a BBy Ag it ®CB, y mramis Klebsiellapneumonia - y
36,9 paza 3a mii Ag it UCB Tta y 57,7 paza 3a BumBy Ag i ®CB, y mramis
Pseudomonaaeruginosa- y 35,4 pa3za 3a aii Ag it YCB Ta y 56,8 paza 3a BBy
Ag it ®CB, Staphylococcus aureusy 23,6 pasa 3a aii Ag it UCB ta y 62,9 pa3a 3a
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BBy AQ it ®CB, Streptococas pyogenesy 23,8 pa3a 3a aii Ag it UCB Ta 'y
64,7 paza 3a BrumBy Ag it @®CB, Candida albicans y 21,3 pa3a 3a nii Ag it YCB Ta
y 64,3 pa3za 3a BBy AQ i ®CB nopiBHSHO 3 KOHTPOJLHUMH 3HAYCHHSIMU 0O€3
BIUIMBY HAaHOYACTUHOK cpi0jia ¥ CBITIOM10/IHOTO BUIIPOMiHIOBaHHA. Bin0yBaeThes
3HWKCHHSI ONITUYHOI IIILHOCTI YTBOPEHUX Oio1utiBoK i3oistamu: Escherichiacoli
-y 4,9 paza 3a nii Ag it YCB 1a y 6,8 paza 3a BBy AgQ it ®CB; y mramis
Klebsiellapneumoni& - y 3,4 pasu 3a nii Ag it YCB Ta y 5,3 pasa 3a BBy Ag i
®CB; y mrramiB Pseudomonaaeruginosa- y 6,2 pas3u 3a aii Ag # YUCB tay 10
pasiB 3a BiumBy Ag it ®CB; Staphylococcus aureuy 5,1 pasa 3a aii Ag it YUCB ta'y
13,6 paza 3a BBy Ag it @CB; Streptococcus pyogenesg 4,7 pasa 3a aii Ag it YCB
Tay 12,8 paza 3a BBy Ag it ®CB; Candida albicans y 4,8 pasa 3a nii Ag it YCB
ta y 14,7 paza 3a BmBy Ag i1 ®CB mnopiBHAHO 3 TMOKa3HUKAMH 3a BIUIUBY

HAHOYACTHHOK cpibiia 0e3 CBITIIONIOAHOTO BUIIPOMiHIOBaHHS (puc.5.3, 5.4).

Candida albicans
0,67

Streptococcus pyogenes

Staphylococcus aureus

Pseudomonas aeruginosa 0,061
0/38
170,034
Klebsiella pneumoniae 0,053
0,18
1+90,036
Escherichia coli 0,049
0,24
0 0,2 0,4 0,6 0,8

Ag+®@COB mAg+4YCOAB m maTepian Ag 6e3 COB

Pncy®8k Bnnmue cBiTnopgi ogHOr aomiom@o
YepBOHOTNO CMNeKTPIi BHaH @yaHOTyVaHIOHUaIHAE Il iH © B
HeTKaHWIM NoNi MmepwHWANn 3MaTeapica b Aocni

bopmyBaTu aA060BI 6i onni BKMN
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PuncyHwelk Mi KpoCKOTMNI 4YHEBNNIBCYNI @BKIeH/MGA
Bunpomi iwogpd tommetoBoro (A) W 4YyepBOHOT OO
A1l el HOYaC OQUHIOMN PAer HeB A AWM NY NO NI MeHaH NN

3 O a T HEsoherichiacolidoopmyBaTu A060BI 6i onni BK

Busnauennst nii HaHOYaCTUHOK A, IMIPETHOBAHUX y KaTeTep 3 MOJICTUIICHY
BHCOKOTO THUCKY, OJTHOYACHO 13 CBITJIOAIOJHUM BHUIIPOMIHIOBAaHHSIM YEPBOHOTO Ta
(1ioneToBOro CHekTpiB Ha cpopMoOBaHI A0OOBI OIOIMJIIBKH 130JIATIB, 30YyJHUKIB
3anajbHUX TPOIIECIB JO3BOJIMIJIO BCTAHOBUTH, 110 ONTHUYHA IIIJIBHICTH J00OBOI
OiorutiBkM focuigaux mrtamiB Escherichiacoli sumxkyerses y 9,7 pasa 3a nii Ag i
YCB Ta y 37,1 paza 3a BBy Ag it ®CB; y mramis Klebsiellapneumonia - y
11,4 pa3za 3a mii Ag it UCB T1a y 42,6 paza 3a BBy Ag it ®CB; y mrTamiB
Pseudomonaaeruginosa- y 11,7 pa3sa 3a aii Ag it UCB Ta y 41,5 pasa 3a BIJIMBY
Ag it ®CB; Staphylococcus aureusy 13,5 pasa 3a nii Ag it UCB Tta y 36,7 pa3a 3a
BBy Ag it ®CB; Streptococcus pyogenes 14,5 paza 3a aii Ag it UCB ta y 36,9
paza 3a BiumBy Ag it ®CB; Candida albicans y 13,3 pasa 3a xaii Ag it YCB ta 'y
30,2 paza 3a BBy AQg 1 @CB mopiBHSIHO 3 KOHTPOJIbHUMH 3HAYEHHSMH O3

BIUIMBY HAHOYACTHMHOK cpibna #  CBITJIOMIOAHOTO BUIPOMIHIOBAHHS — Ta
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CIIOCTEPITa€ThCA 3HIXKEHHS OINTUYHOI IIUIBHOCTI c(opMoBaHUX O10TUTIBOK

i3omaramu: Escherichiacoli - y 6,8 pa3za 3a nii Ag i UCB Tta y 26,2 pa3a 3a BIUTUBY
Ag it ®CB; y mramiB Klebsiellapneumonia& - y 7,2 pa3sa 3a naii Ag it UCB ta 'y
26,7 pa3a 3a BBy AQ it ®CB; y mramie Pseudomonageruginosa y 7,9 pasa 3a
nii Ag i UCB ta 'y 27,9 pa3a 3a BiumBy Ag it @CB; Staphylococcus aureds 8,9 pasa
3a nii Ag it UCB Ta 'y 24,3 paza 3a BBy Ag it @CB; Streptococcus pyogenesg 10,1
pa3za 3a nii Ag i UCB Ta 'y 25,9 paza 3a BrumBy Ag it ®CB; Candida albicans y 8,2
paza 3a gmii Ag i UYCB Ta y 18,5 paza 3a BmwmBy Ag i@ ®CB mnopiBHSHO 3
MOKa3HUKaMHU 3a BIUIMBY HAHOYACTHHOK cpibra 0e3  CBITJIOJIOJHOTO

BUITPOMiHIOBaHHS (puc.5.5).
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Pncy®d®bk Bnnmue cBi Tnopgi ogHoro BUNpPpO

YEepBOHOINO CnNeKTPIi BHa&H @YyaHOTVaHGOHUaIHAE Il iH © B

KaTeTep 3 NOoONi eTUNNHHYK BMIEODKDOO RFAPEY I

3 4aTHI cTb pJpoybiloHByiB abTivo N i B K U

AHani3z 37100yTUX pe3ynbTaTiB TMOKa3aB, IO 3a il  CBITJIOMI0IHOTO

BUIIPOMIHIOBaHHS KOMILJIEKCHO 3 HAHOYACTUHKaMU A(Q, IMIPETHOBAHUMH Y HETKaHUN
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noJliMepHu Martepiall, Ha chopMOBaHi JI0OOB1 O1OTUTIBKHU 130JISTIB 3HUKYETHCS

y 29,4 paza 3a xmii Ag it UCB T1a y 41,1 paza 3a BumBy Ag it ®CB; y mramis
Klebsiellapneumonia - y 21,5 pa3sa 3a xii Ag it UCB Ta y 47,8 pa3a 3a BBy Ag
it ®CB; y mramie Pseudomonasgeruginosa- y 25,4 pasa 3a nii Ag it UCB ta 'y
44,1 paza 3a BrumBy Ag it @CB; Stgphylococcus aureusy 15,2 pasa 3a aii Ag it YCB
Ta y 40 pa3ziB 3a BBy Ag it ®CB; Streptococcus pyogenesg 13,8 paza 3a aii Ag i
YCB Ta y 40,2 pa3a 3a srumiBy Ag it @CB; Candida albicans y 15,3 pa3a 3a ngii Ag
i UCB 1a y 36,5 paza 3a BmwmBy AJ i ®CB mnopiBHIHO 3 KOHTPOJIbHUMHU
3HAQUYCHHSIMH 03  BIUIMBY HAHOYACTMHOK  cpibia ¥  CBITJIOJIOJHOTO
BUTIpOMiHIOBaHHS. [Ipu MIKpOCKOMIYHOMY MOCIHIPKEHHI OYyJ0 BH3HAYEHO, IO 3a
Jii  CBITJIOAIOJHOTO BUIPOMIHIOBAaHHS KOMIUIEKCHO 3 HaHOYaCTMHKaMH Ag,
IMIIPETHOBAaHUMU Y HETKaHWI TMOJIMEpHU MaTepial, Ha c@opMoBaHi J000BI
OIOIUTIBKM  130JIATIB  BIMOYBA€ThCS  JE30pTaHizailis J1000BHX OIOIUIIBOK 3
YTBOPEHHSIM OTBOPIB uepe3 sKIi MOXJIMBE MPOHUKHEHHS MPOTUMIKPOOHHMX

npenaparis. (puc.5.6).
“ 2
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PncyHwd®dk Mi KpPOCKONI YHE@BMNNIBCNI| @BKieHM®A/A
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BinOyBaeTbcss 3HMKEHHS ONTHUYHOI HIIJIBHOCTI C(OPMOBAHUX TOOOBUX
oiorutiBok: Escherichiacoli - y 18,1 pasa 3a xii Ag it UCB ta y 25,3 pa3a 3a BIUTHBY
Ag it ®CB; y miramiB Klebsiellapneumoni& - y 12,2 pasa 3a nii Ag it YUCB ta 'y
27,1 paza 3a BruiBy Ag it ®CB; y mramiB Pseudomonaaeruginosa y 14,8 pasa
3a mii Ag 11 UCB Ta y 25,7 pa3a 3a BiumBy Ag it ®CB; Staphylococcus aureuy 8,7
paza 3a aii Ag it UYCB Tay 22,9 paza 3a BBy Ag it @CB; Streptococcus pyogeneg
8,3 pasa 3a gaii Ag i UCB Ta y 24,3 paza 3a BrumBy Ag i1t @®CB; Candida albicansy
8,5 paza 3a mii Ag it UCB Ta y 20,4 pas3a 3a BwmBy Ag it @CB mopiBHAHO 3
MOKa3HUKaMU 3a BIUIMBY HAHOYACTHHOK cpibia 0e3  CBITJIOAIOIHOTO

BUMNPOMiHIOBaHHS (puc.5.7).
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[Ipu  BuBYeHHI 37aTHOCTI  (dopMyBaHHs  OlomaiBok  (puc.5.8)
IUTAHKTOHHUMHU ~ KJIITHHAMH ~ MIKpOOpTaHi3MiB  3a [ii  HaHodacTWHOK  CU,
IMIIPETHOBAaHUX Yy KaTerep 3 TOJIETUIEHYy BHCOKOIO THCKY, Ta CBITJIOJIIOHOTO
BUIIPOMIHIOBaHHsS OyJI0O BHU3HAYEHO, 110 ONTHYHA IIIJIBHICTH J000BOi O10ILIIBKU
nocrigaux mramiB Escherichiacoli samxkyersest y 9,2 pasaum 3a aii Cu it UCB ta y

28,9 pasa 3a BBy CuU it ®CB; y mramiB Klebsiellapneumonia - y 16,9 pa3a 3a

nii Cu i YUCB Tta y 28,8 paza 3a smwmBy Cu it ®CB; y mramie Pseudomonas

aeruginosa- y 16,1 pasa 3a aii Cu it UCB Tta y 36,6 pa3a 3a BmwmBy Cu it ®CB;
Staphylococcus aureusy 23,2 pasa 3a aii Cu it UYCB Ta y 64,4 pa3a 3a BrumBy CU it
®CB; Streptococcus pyogenesg 22,8 pa3za 3a aii Cu it UYCB Tay 61,3 pa3a 3a BIUTUBY
Cu it ®CB; Candida albicans y 22,1 pa3a 3a aii Cu it UCB T1a y 44,8 pa3a 3a
BiumBy CU i ®CB mOpiBHAHO 3 KOHTPOJHHHUMH 3HAYCHHSIMH O€3 BILTUBY

HAHOYACTHHOK MiJIi i CBITJIOAI0THOTO BUIIPOMIHIOBaHHS.

Pity H®8 Mi KpoOCKORNI Y4YH®@BNNHMBCYNI @BKIEHM®A L

BUNnpomi HoBaHHSA( AQi ouneeptBpoBpoTeO® T pi B 3

oAl

Ai eHB Ho4YacQuUMHAOKMNpPEer HoBaHUX Yy KaTeTep

TUCK®W, 3[4 aStraptocoacus pyogengso p My BaT Ui oodioBK N 6
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BinOyBaeTbcss 3HUKEHHS ONTHYHOI IIIJILHOCTI YTBOPEHUX OI1OTUTIBOK

i3omaramu: Escherichiacoli - y 5,7 paza 3a aii Cu it YCB Ta 'y 17,2 pa3a 3a BIumBy

Cu it ®CB; y mramiB Klebsiellapneumonia - y 1,4 pa3a 3a naii Cu i1 YCB ta y

2,4 paza 3a BruiBy CuU it ®CB; y mramie Pseudomonaaeruginosa y 2,6 pa3sa 3a

mii Cu 11 YCB Ta
3a mii Cu it UCB

paza 3a mii Cu i

y 5,9 pasa 3a BBy CuU it ®CB; Staphylococcus auredy 3,7 pasa
ta'y 10,2 pa3a 3a BBy CU it @CB; Streptococcus pyogenes 3,3
YCB Ta y 8,9 paza 3a BrumBy Cu it ®CB; Candida albicans y 4,3

pa3a 3a aii Cu it UCB Ta y 8,6 pa3a 3a BrumBy CU it @CB mopiBHSIHO 3 TOKa3HUKAMU

3a BIUTMBY HAHOYACTHHOK Mijli 0€3 CBITJIONIOAHOTO BUITPOMiHIOBaHHS (prc.5.9).
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IIpu BuBuYeHHi mii HaHoyacTMHOK CU, IMIOpPErHOBAaHMX Yy KareTep 3
MOMIETUIEHY BHUCOKOTO THCKY, Ta CBITJIOJIOJHOTO BHUIIPOMIHIOBAaHHS YEPBOHOIO HA
chopMoBaHi OIOTUTIBKM 130JIITaMH, OYyJI0O BH3HAYEHO, IO OINTHYHA IIUIHHICTH
noboBoi OlortiBkK AociiaHux mTamiB Escherichiacoli sumkyerbest y 7,2 pasa 3a
nii Cu it UCB T1a y 9,7 paza 3a BwmBy Cu it ®CB; y mramiB Klebsiella
pneumonia y 6 pasiB 3a nii Cu it UCB Ta y 9,5 pasa 3a BumBy Cu it ®CB; y
mramiB Pseudomonasaeruginosa- y 8 pasis 3a xii Cu it UYCB ta y 11,3 pa3a 3a
BBy CuU it ®CB; Staphylococcus aureusy 21,8 pas3u 3a nii Cu i UCB Tta 'y 41,3
paza 3a BBy CU it @CB; Streptococcus pyogenes 19,7 paza 3a aii Cuit UCB tay
40,2 pa3a 3a BBy Cu i1t @®CB; Candida albicans y 15,3 pasa 3a aii Cu it UYCB Ta
y 35,7 paza 3a BBy CU it @CB mopiBHSHO 3 KOHTPOJILHUMH 3HAa4eHHSIMU 0e3
BIUTMBY HAHOYACTHMHOK MiJil ¥ CBITJIOAIOJHOTO BUIIPOMiHIOBaHHS. BinOyBaeThcs
3HM)KEHHSI ONTHUYHOI IIUIBHOCTI C(OPMOBAHUX AO0OBUX OIOIUIIBOK 130JISITAMMU:
Escherichiacoli - y 4,2 pasa 3a aii Cu 1t UCB ta y 5,7 pa3a 3a BruuBy Cu it ®CB; y
mramiB Klebsiellapneumonia& - y 3,2 pasa 3a aii Cu it UYCB ta y 5 pa3a 3a BIUTUBY
Cu it ®CB; y mitamiB Pseudomonaaeruginosa y 4,9 pasa 3a aii Cu it UCB ta 'y
6,9 paza 3a BBy Cu it ®CB; Staphylococcus aureusy 12,3 pasa 3a aii Cu it UCB
Ta 'y 23,3 pasa 3a BBy CuU it ®CB; Streptococcus pyogenesg 11,7 pasa 3a aii Cu i
YCB Ta y 23,8 paza 3a BBy Cu it ®CB; Candida albicans y 7,9 paza 3a nii Cu i
YCB Ta y 18,3 paszu 3a BBy CU it ®CB mopiBHSHO 3 MOKa3HUKAMH 3a BIUIUBY
HAHOYACTHHOK MiJli 0€3 CBITJIOMIOAHOTO BUIIpOMiHIOBaHHS (puc.5.10).

[Ipu BuBYeHHI 3maTHOCTI (QopmyBaHHsA OIOMUIIBOK  TUTAHKTOHHUMH
KJIITUHAMHU MIKpOOPraHi3miB 3a Aii HaHOYacTMHOK CU, IMIIPErHOBaHUX y HETKaHW
MOJTIMEPHUI Matepiall, Ta CBITJIONIOIHOTO BUIPOMIHIOBaHHS, OyJ0 BHU3HAYEHO, IO
ONTHYHA MIUIbHICTH 1000BOI OlomimiBkK mochiaHux mramiB Escherichia coli
3HMXKY€EThest ¥ 13,4 paza 3a aii Cu it UCB Tta y 17,7 paza 3a BumBy Cu it @CB; y
mramiB Klebsiella pneumonia& - y 29,9 pasa 3a xii Cu it UHCB T1a y 30,6 pa3a 3a
BBy CU it ®CB; y mramie Pseudomonaaeruginosa- y 17,6 pa3sa 3a aii Cu i
YCB T1a y 22,5 paza 3a By Cu it ®CB; Staphylocoags aureus y 28,1 pasa 3a aii
Cu it YCB Tta y 45,5 pa3a 3a srmmBy Cu i1 @CB; Streptococcus pyogeneg 28,8 pasa
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3a aii Cu it YCB Ta y 43,1 pa3a 3a BBy Cu it ®CB; Candida albicans y
27,4 paza 3a aii Cu it UCB Ta y 47,7 pa3za 3a BumBy CU it ®CB mnopiBHSHO 3

KOHTPOJIBHUMM 3HAYCHHSMH 0€3 BIUIMBY HAHOYACTHMHOK Mifl ¥ CBITJIO10IHOTO

BI/IHpOMiH}OBaHHH.
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Pncybdk Brnnwuwse cBi Tnoai ogHOINIo BUNPO
YEepBOHOTNO CNEeKTPpPIi BHaH @ylaHcQu/aHCOHIATHD e 4 iH © 1B

KaTeTep BHYOBMEDHBAOCTHOPKYBAHI 6i onni

BcTraHoOBIIEHO 3HMKEHHS ONTHYHOI UIUIBHOCTI yTBOPEHUX O10IJIiBOK
i3omstamu: Escherichiacoli - y 7,4 pa3u 3a aii Cu it UCB Tta y 9,8 pa3u 3a BBy
Cu it ®CB; y miramis Klebsiellapneumonia- y 1,1 pasu 3a aii Cuit UCB tay 1,4
pasu 3a BBy Cu it ®CB; y mramie Pseudomonaaeruginosa y 2,1 pasu 3a aii

Cu 1 UCB Ta y 2,7 pasu 3a BBy CuU it @®CB; Staphylococcus auredy 3,4 pasu 3a
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aii Cu 11 YCB ta y 5,1 pasu 3a BrumBy Cu it ®CB; Streptococcus pyogenes 3,2
pa3iB 3a aii Cu it UCB Ta y 4,8 pasu 3a By CuU it ®CB; Candida albicans y 4,2
pasu 3a aii Cu it YCB ta 'y 7,3 pa3u 3a BiumBy CU it @CB nopiBHSHO 3 MOKa3HUKAMHU

3a BIUIMBY HAHOYACTUHOK Mifi 0€3 CBITJIOAI0AHOIO BUlIpoMiHioBaHHs (puc.5.11).
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0O06O0BI 6i onni BKMN

AHanoriyHi pe3ynbTatd OyJlM 3apeecTpoBaHl MpU BU3HAYEHHI il
HaHO4acTUHOK CU, IMIIPETHOBAaHMX y HETKAHWM TOJTIMEPHUN MaTepial Ta CHUTBHOTO
BIUIUBY CBITJIOJIOJHOTO BHUIIPOMIHIOBaHHS Ha J00OBI OIOTUTIBKH 130JISITIB.
BusHaueHo, 1m0 oONTHYHA IIUIBHICTE J000BOi OIOIIIBKM JOCIIAHHMX IIITAMIB

Escherichiacoli 3amxyerbes y 9,7 pasza 3a aii Cu it UCB Tta y 11,5 pa3za 3a BmBy
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Cu it ®CB; y mramis Klebsiellapneumonia& -y 6,9 pa3za 3a nii Cu it UCB tay
10,5 paza 3a BBy Cu it @CB; y mramie Pseudomonaaeruginosa y 10,1 pa3za
3a xii Cu it UCB ta 'y 13,3 pasa 3a BrumBy Cu it @CB; Staphylococus aureus y 24,4
paza 3a aii Cu i1 UCB Ta y 50,8 paza 3a By CuU it @CB; Streptococcus pyogenesg
22,8 pa3u 3a aii Cu i1t YCB Ta y 52,9 pa3a 3a smwmBy Cu it ®CB; Candida albicans
y 24,1 pa3a 3a aii Cu it UCB T1a y 47,7 pa3a 3a BumBy CuU it ®CB nopiBHSHO 3
KOHTPOJbHUMH 3HAYEHHSMH O€3 BIUTMBY HAaHOYACTHMHOK MIiJl ¥ CBITJIOAIOTHOTO
BUIIPOMiHIOBaHHS. [Ipu MikpocKomiuyHOMY JAOCTIIKEHH] 332 JOTIOMOTOI0 CKaHYI04O1
CJIEKTPOHHOT MIKPOCKOIIii 0yJI0 BUSBIIEHOTO PYHHYBAaHHS IIIJILHUX KOHTJIOMEPATIB,
110 BXOJIWJIN y cKiaj OiomtiBok i3oiatiB Candida albicanspa nii cBiTiiomiogHoro
BUIPOMIHIOBaHHS KOMIUIEKCHO 3 HaHOYacTHHKamMH CU, K1 IMIIPErHOBaH1 y HETKaHUM

noJjiiMepHuit Matepian (puc.5.12).

1

SEM HV: 30.0 kV WD: 9.98 mm | VEGAS3 TESCAN|

View field: 50.0 pm Det: SE 10 ym

SEM MAG: 8.30 kx Date(m/dly): 10/12/20 Karazin National Unive
Candida
8

SEM HV: 30.0 kV WD: 9.50 mm VEGAS3 TESCAN|

View field: 50.0 pm Det: SE 10 ym

SEM MAG: 8.30 kx Date(m/dly): 10/12/20 Karazin National Unive
Candida A
3

PucyHbik CkaHywya enekxkTp o HIHoab O BW Xt
6i onni BOK Cargidan saibicams 3 a BN 1 U B Y cBiTnoA
BUNPOMI HOBaHHSA di onetToBoro (A) W 4Yyepl

A1 ei@HOoOYacCumHIiOMNper HepaamWwmMimy noni MepHMUIM
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BinOyBaeThcss 3HMKEHHSI ONTHYHOI IIUIBHOCTI C(OPMOBAHUX O10TUTIBOK
i3osramu: Escherichiacoli - y 4,3 pasa 3a nii Cu it UCB ta 'y 6,3 pa3za 3a By Cu
it ®CB; y mramiB Klebsiella pneumoni& - y 3,5 pasa 3a aii Cu it UCB Ta y
5,2 paza 3a BrummBy Cu 1t ®CB; y mramiBe Pseudomonaaeruginosa y 4,6 pasu 3a
nii Cu it YCB ta 'y 6,1 pasu 3a BBy Cu it @CB; Staphylococus aureusy 10,4 pasa
3a mii Cu it UCB Ta y 21,5 pa3a 3a BrumBy Cu it @CB; Streptococcus pyogenes 10
pa3iB 3a aii Cu it UCB ta y 23,2 pasa 3a BmwmBy Cu it ®CB; Candida albicans y
9,3paza 3a gii Cu it UCB ta y 18,4 paza 3a BumBy CuU it ®CB mopiBHSHO 3
MOKa3HUKaMU 32  BIUIMBY  HAHOYACTMHOK  Mial  0e3  CBITJIOAIOHOTO

BUITPOMiHIOBaHHS (puc. 5.13).
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Takum uMHOM, J0BeleHA €(EeKTHBHICTh KOMIUIEKCHOTO 3aCTOCYBaHHS
CBITJIOAIOJJHOTO ~BHUIIPOMIHIOBAHHS UYEPBOHOTO I  (PIOJIETOBOTO CHEKTPIB 3
HaHovacTHHKamMu A i CU, iMIIperHOBaHMMU Y KaTeTep 3 MOJETUICHY BUCOKOTO TUCKY
Ta B HETKAaHWH TONIMEpHMH Marepian, [0 CHpUSE 3HIKEHHIO 3JaTHOCTI [0
yTBOpPEHHS 1000BMX OIOMIIBOK KIIHIYHMMHU IITaMaMd  MIKpOOPTaHi3MiB,

30y IHUKaMU 3anajdbHUX IIPOIIECIB, Ta JeCTPYKIIii chOpMOBaHUX O10TUTIBOK.

5.2. BusnauenHs BIuIMBY  HaHoyacTMHOK AQ i CU KOMIUIEKCHO 13
CBITJIO/IO/THUM BUITPOMIHIOBAHHSIM YEPBOHOIO ¥ (hi0JETOBOrO CHEKTPIB HA KIIHIYHI

mrramu Trichophytorspp

AKTyaJbHOIO MUKIMCIMIUIIHAPHOIO TPOOJIEMOI0 € MIKO3M WIKIpH |
OHIXOMiKO3H, 110 cnpuuyuHeHi Trichophytonspp Ta nmoTpeOyioTh €peKTHBHOTO
JIKYBaHHS, OCKUIBKM YacTO YCKJIAIHIOIOThCS OakTepialbHUMU 1HGEKIISIMH, 1110
COPUYUHSAIOTH TSKKUU Ta TpUBaluid nepedir. PaxiBIsIMU BUSBICHO 3B'A30K MIX
nepmaroditamMmu Ta OakTepissMH: CHHEpri3M OakTtepii Ta TpuOIB cHpuse
rmuOOKOMy TpOHUKHEHHIo Trichophyton spp y mkipy, a ixXx mepcHUCTeHIlis
M1JIBUILY€ MOXJIMBICTh 1H()IKYBaHHS MIKIPU OAKTEPISIMU 32 PAXyHOK MOPYLIECHHS
TpodiKKM M IUTICHOCTI IMIKIPU 32 HASBHOCTI YIIKOJKEHHSI HIKIPHOTO MOKPHUBY.
Pesynbratrom B3aemonuii Trichophytonspp i GakrepianbHoi ¢uiopu € TpuBamuit
nepedir 3MIMIaHOTO 1HQPEKIIMHOTO TPOIECy Ta MOCUIICHHS 3alajbHOI peakilii B
ocepenky. [IpuennanHs BTOpUHHOI OakTepiasibHOT 1H(MEKITIT MpU MiK03aX MIKIpH,
cnpuuuHeHux Trichophytonspp, cnocrepiranocs y 80% xBopux i Miko3u Mayiu
TOPMITHUN MEPeOIT 1 TSHKYE TATaBATUCS JTIKYBaHHIO.

Tomy po3poOeHHST HOBUX MIAXOAIB J0 IMiABUIICHHS €(EeKTUBHOCTI Teparii
MIKO31B I OHIXOMIKO31B, YCKJIaJIHEHUX OaKTeplaJbHOIO 1H(EKI€, € TOCUTh
aKTyaJbHUM 3aBJJaHHSIM ChOTOJICHHSI.

BuBuenns BmiuBy HaHowyacTMHOK AQ i CU mpoBogunan Ha 14-meHHUX
KynbTypax Trichophyton spp, BuaiieHMX BiJg XBOpHX, IO 3HAXOIWIUCS Ha

ooctexxenHi ¥ mikyBanHi y KHII «Micbkuil KIiHIYHUN IIKIPHO-BEHEPOJIOTTUHUN
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mucnancep Ne5» XMP  wm.  XapkiB, 3ananbHi 3axXBOPIOBAHHS  SIKUX
YCKJIQAHIOBAIIUCS OHIXOMIKO30M, pyOpodiTi€ro cTorI, emiaepModiTiero i MiKO3aMH.
Kynerypu rpubiB iHkyOysamu B TepmocTati npu Temmeparypi 37 °C Ha
cepenoBuill Cabypo 3 mojaBaHHAM XJjopaM(deHiKody W TiaMiHy. Y pPO34YHdH, IO
MicTiB HaHodacTuHkH AQ W CU BHOocwIM O10JIOTIYHMN Martepiaja BiJ XBOPOTO,
NOTIM  pO3MINIYyBaJIM Yy TOXUBHE cepenoBuile. [lpoBoaunu — JmiHaMiuHe
CIIOCTEPEIKEHHS 3a JAOCHIAHUMHU 3pazkamu. [opiBHSHHS MpOBOAMIM 31 3pa3kaMu
0e3 mii HaHouacTuHOK Ag it Cu.

VY pesynbTari TPOBENECHOTO JOCHIIKEHHS Oyno BUsBIEHO 48 1mTamiB
Trichophytonspp, 3 mux 81,2% - Trichophyton rubrum;14,6% - Trichophyton
mentagrophytesit Trichophyton concentricum— 4,2% BumaakiB cepen ycix
yCKJIaJHEHb y martieHTiB. Turmosi i3omstu Trichophyton rubrundinysaroro koibopy 3
MyXHACTOI0 KOHCHCTEHINIEI0 Ha TIOBEPXHI, y CEpeAuHl Ta HIDKHIA OIK KOJIOHIT —
KOPUYHEBO - YEPBOHOTO KOJILOPY, TAKOX BHUSBIECHO 130JISITH 3 YKOBTYBAaTHM Ta
IHTEHCUBHO-KOPHYHEBUM  KoiibopoM. Trichophyton rubrummoBiieHO 3pocTae B
KyJabTypi, IO € TomMOp(hHOI:  0apXaTHUCTOI,  MypIypPHO-YEPBOHOIO 3

KOHIOCHTPUYHUMH 30HAMH YCPBOHO-KOPHYIHCBOI'O BiI[TiHKy, IMyXHACTUMHU oulo -

KOPHYHEBOTO KOJIBbOPY (puc.5.14).

v

PncyHD5bld Kni Hi 4 HIiTrichaphytm mubrum 6 e 3
HaHo4YacTgOumGuok A

i
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3BOpOTHHUI OIK KyJbTYp YEPBOHOT'O KOJIBOPY; MILEIII PIBHUMA, CENTYPOBAHUI
(2-3 ™mxMm). CrocrepiratoTbCsi PSCHI  MIKPOKOHIII, IO MAarOTh KpPaIUICIIOMiOHY
noJioBxkeHy Gopmy (3-5 MKM) il pO3TaIlIOBYIOTHCS 3 OOKIB MILIEIIFO.

3a naii HaHoyactuHOK CU i3oisatn Trichophyton rubrumpocrarots noBinbHO i
yepe3 18 110 yTBOPIOIOTH HEBEMHKI 32 PO3MIPOM KOJIOHIT 10 6 MM, a yepe3 26 mi6 - 17

MM OJTi7I0-KOPUYHEBOTO KOJIOPY 3 IUIBHAM HIEHTPOM (puc.5.15).

Pucy B89k Kni Hi 4 frichoplytomrvbrums a i 7 HaHOUM
Curl-spoc aHHse pe3 L& omimoHse Re3 223p0a@mse p3e 3
26 pni 6

3a nmii HaHowyacTuHOK AQ i3omatu Trichophyton rubrumyrsoprorots apiOHI

KOJIOHIT 710 9 MM TijibKH Ha 28-y 100y (puc.5.16).

<]

Pncy Bk KnwuHi Tnchaeplkytonrubrums a a4i 7 HaHOWM
Ag: -poamwepes3 1-8 ogpimoHse be3 2 43pm@aduHse Be 3
28 pni 6
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[Ipu BW3Ha4YeHHI KOMIUIEKCHOI 1ii HaHoyacTHHOK CU ¥ CBITJIOMIOJHOTO
BUIPOMIHIOBAHHSI YEPBOHOTO i (H10JE€TOBOrO CHEKTPIB OYyJIO0 BHUSBICHO 3MEHIIICHHS
JliaMeTpy KOJIOHIH 130J14TiB MPOBiHOTO 30yaHKMKa Miko3iB Trichophyton rubruntia 28-
y 100y crioctepeskenns: 3a aii YCJ] miamerp KojioHii cTaHOBHUB 4 MM, a 3a Jiii @PCB — 2

MM (puc.5.17).

Pwncy Hdk KonoHi i1 Trichophgtensarabiurea H a -y2/80 6y
cnocTepexeHowmTpolnw;,a 20i 1 Ha Ko, u3a-C3ram H @ K |
HaHo4YyacCumnHdE€B3a 4a0i T Ha@®uay abcCBM H O K

Amnazoriuni faHi 6ynu 3adikcoBani 3a Jii HaHoyacTuHOK CU it UCB 1a ®CB y

i3omsTiB Trichophytonmentagrophtes(puc. 5.18).



i

Puncy B8 Ko noHi iTrichophgtonmeniaggophytesi a :—H &
6ynoby cnocTepadediGy—H ABYnO0O6Yy-HaE2bynooy
cnocTtepexeHHSA-3(a oMiTip oHlabBUY6+ 35a THIHOKY a C T U t

Cuinm 4YCB3za 7a4i 7 Ha@Buay abcCBM H 0 K

[Ipy Bu3HA4YeHHI KOMIUIEKCHOI Jii HAHOYACTMHOK AQ ¥ CBITJIOAI0IHOIO
BUTIPOMIHIOBAHHS YEPBOHOTO U (PiOJIETOBOTO CIIEKTPiB OyJ0 BHSIBJICHO 3MCHIIICHHS
JiameTpy KoJioHii i3ommatiB Trichophyton rubrumia 28-y 100y crioctepexxeHHs: 3a il

YC/I niameTp KoJIOHii CTaHOBUB J10 2 MM, a 3a Jiii ®CB — 1o 1 mm (prc.5.19).

f

Puncy Hd% KonoHi i Trichophgtengarabium Ha -y2/80 6y
cnocTtepexeHowmT polns;a 241 1 HaHQ uy3a-C3Tan H @ K |
HaHo4Yac U imHuB-30a i1 HaHMYy PECBNHOK A
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OTxe, NpoBeJieHEe KOMILIEKCHE TOCHTIIPKEHHS 3 BU3HAYEHHSIM PE3yJIbTaTIB
IPOTUMIKPOOHOT aKTUBHOCTI BUPOOIB 3 MOJIETHJIEHY BHUCOKOTO THCKY, a TaKOX
BUPOOIB 3 HETKAHOTO IOJIMEPHOTO MaTepiandy (CyMmill BOBHU 1 MOJIECTEPHHUX
nito HaHo9acTHHOK CU, IMIPErHOBaHUX Y KaTeTep 3 MOJIETUICHY BUCOKOTO THCKY Ta
HETKAHWM Marepiajl Ha OCHOBI BOBHM 1 CHHTETUYHOTO IOJIIECTEPHOTO BOJIOKHA
noJlieTUICHTepeTanaTy Ha IUIAHKTOHHI (POPMH iCHYBaHHS MIKpOOPTaHI3MiB, IO
noniepexkae (OpMyBaHHS WIUTBHUX OIOTUTIBOK MikpoopraHi3miB. [IpoBeaeHi
JOCIIJIKEHHSI MOXYTh OYyTH PEKOMEHJOBaHl [JIsi HaJaHHS MPOTUMIKPOOHO1
aKTUBHOCTI HE TIJILKH BUPOOAM MEIUYHOTO MPU3HAYEHHS, a i BUpOOaM JJid PI3HUX
rajry3ei, siki 3aCTOCOBYIOTh Y BUPOOHUIITBI JOCIIKEH1 MaTepialid. 3acTOCyBaHHS
OTPUMAHUX PE3YJIbTATIB MOXKE OyTH PEKOMEHJOBAHO SIK OJIMH 13 MPO(ITaAKTUYHUX

3aXO0/I1B JIJIs HONEPEKEHHS BHYTPILIHBOJIIKAPHIHUX 1H(EKITIH.

BuncHomx upospginy 5

1. BcranoBneno, mo 3a mgii Ag i UCB miabHICTH A000BO1 O10ILIIBKH
nocmigaux mramiB Escherichiacoli 3amwkyersest y 10,5 pasa ta y 43,3 pasa 3a
BBy Ag it @CB; y mramiB Klebsiella pneumonia - y 19,2 pa3za 3a nii Ag i
YCB Tta y 51,6 pasa 3a BiumBy Ag it ®CB; y mramie Pseudomonaaeruginosa- y
17,6 pa3za 3a naii Ag it UCB Ta y 46,9 pa3a 3a BBy Ag i1 ®CB; Staphylococcus
aureus- y 20,2 pasza 3a aii Ag i UCB T1a y 48,9 paza 3a BBy Ag i OCB;
Streptococcus pyogenesg 20,4 pasa 3a nii Ag it YCB Tta y 56,8 pa3a 3a BrumBy A i
®CB; Candida albicans y 17,7 pa3a 3a nii Ag # UCB Ta y 33,3 pa3a 3a BiumBy AQ
11 ®CB nopiBHSHO 3 KOHTPOJIHLHUMHU 3HAYEHHSIMH.

2. llpum MIKpOCKOMIIYHOMY JOCHIPKEHHI OyJio BH3HAYEHO, IO 3a Iii
CBITJIOZIOJHOTO  BHUIIPOMIHIOBAHHS  KOMIUJIEKCHO 3  HaHOYaCTMHKaMu  A(,
IMIIPETHOBAaHVMU Y HETKaHWM TMOJIMEpHUI Matepial, Ha cdopmoBaHi J000Bi
OlOTUTIBKM  130JIATIB  BIIOYBA€ThCA  Je30praHizaiiiss J000BUX OIOMJIIBOK 3
YTBOPEHHSM OTBOpPIB, Yepe3 sKi MOXJUBE MPOHUKHEHHS MPOTUMIKPOOHHUX

npemnaparis.
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3. BusBneno, mo 3a nii HaHoyacTuHOK CU, IMIIPETHOBaHUX Y Karerep 3
TIOJIIETHWJICHY BHCOKOTO THCKY, Ta CBITJIOIOJJHOTO BHIIPOMIHIOBAaHHS ONTHYHA
HIUIbHICTH J000BOI OiomuTiBKU Aociiauux mramiB Escherichiacoli sumkyerbes y
9,2 pa3a 3a aii Cu it UCB Tta y 28,9 paza 3a BBy Cu it ®CB; y mramis Klebsiella
pneumoni@ -y 16,9 paza 3a aii Cu it YCB Ta y 28,8 pa3za 3a BiumBy Cu it ®CB; y
mramie Pseudomonaaeruginosa y 16,1 pasa 3a aii Cu it UCB Ta y 36,6 pa3a 3a
BBy Cu it ®CB; Staphylococcus auredusy 23,2 pazaasa aii Cu it UCB ta y 64,4
pazu 3a BrumBy CU it @CB; Streptococcus pyogenes 22,8 pas3u 3a aii Cu it UCB Ta
y 61,3 pasu 3a By Cu it ®CB; Candida albicans y 22,1 pasa 3a aii Cu it UCB
Ta 'y 44,8 paza 3a BBy CU it @CB mopiBHSHO 3 KOHTPOJLHUMH 3HAYCHHSIMHU.

4. BusiBICHO pyWHYBaHHS IIIJTFHIUX KOHTJIOMEPATIB, IO BXOIWIH J0 CKIIATy
oiomtiBok 13oiaTiB Candida albicans3a 3a aii ¢BITJI0110IHOTO BHIIPOMIHIOBAHHS
KOMIUIEKCHO 3 HaHouacTMHKaMH CU, IMIPETHOBAaHUMH y HETKAHHMHA TOJIMEpHHN
Marepiai.

5. 3a nuii HanowactuHOK A(Q i3omsatu Trichophyton rubrunyrtoproroTs 1piOHI
KOJIOHIT 10 9 MM Timeku Ha 28-y 100y, a 3a il HaHo4yacTHHOK CU i305TH
Trichophyton rubrunmspocraroTs moBiIbHO #f Yepe3 18 10 yTBOPIOIOTH HEBEIHKI 3a
PO3MIPOM KOJIOHIT 10 6 MM, a depe3 26 mi0 - 17 MM OJ1i10-KOPUYHEBOTO KOJIBOPY 3
ITUTEHUM HIEHTPOM.

6. BusBneHO 3MEHIIEHHSA AiaMeTpy KOJIOHIM 130JISTIB MPOBIAHOTO 30yTHHUKA
miko3iB Trichophytonrubrum ra 28-y 100y crioctepeskeHHs: 3a il KOMIUICKCHOT JTii
HanouyactruHOk CU i1 UC]] miameTrp KotoHii cTaHOBHUB 4 MM, a 3a J1ii @CB — 2 mw.

7. BusiBnieHO 3MEHIIIGHHS JiaMeTpy KouoHii i3omstie Trichophyton rubrumia
28-y o0y CHOCTEepEX EHHS: 3a KOMIUIEKCHOT 1ii HaHouacTuHOK Ag it UC]I miametp

KOJIOHII CTaHOBHUB 110 2 MM, a 3a 11i @CB — 1o 1 mm.
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AHANMNY 3ATANbHEHHA TPABIYBIbAOCN! OXEHH

VY poboti mpenacTaBiIeHO Martepiaad MO0 BH3HAYCHHS MPOTUMIKPOOHOI
aKTUBHOCTI HaHOYacTMHOK CU W A(Q, IMIpPErHOBaHMX Y KareTep 3 TMOJIETUIICHY
BHUCOKOTO THCKY Ta HETKaHWM MaTepiaJl Ha OCHOBI BOBHH W CHHTETHYHOTO
MIOJIIECTEPHOTO BOJIOKHA TOJieTHIeHTepedTanaTy, Ha 3JaTHICTh 10 (opMyBaHHA
O10IUTIBOK KJIIHIYHUMH IITaMaMU MIKpOOPraHi3MiB, 30YJHUKIB HEKPOTUYHUX
IpOLIECIB Ta HA J0OOBI O10IUTIBKH, SIKI 3yMOBIIOIOTh CTIMKICTh MIKPOOPTaHI3MIB /10
MPOTUMIKPOOHHUX MPETapaTiB.

[IpoBeneno imeHTU]IKAIIO MIKPOOPTaHi3MiB — 30yAHUKIB 3amallbHUX
IPOLIECIB, BHUBYEHO 3JaTHICTh JO IUIIBKOYTBOPEHHS 130JSTIB 3 KAaTeTepiB Ta
JIpEHOXHUX  KOHCTPYKIIA y  jgociigax  in vitro  Ta  BigiOpaHo
aHTHOIOTHKOpe3ncTeHTHI mramu Pseudomonasaeruginosa Esclerichia coli,
Klebsiella pneumoniag Staphylococcusaureus Candida albicans Trichophyton
rubrum

[IpoBeaeHO KOMIUIEKC JOCIIIKEHb 3 BUBUCHHSI TPOTUMIKPOOHOT aKTUBHOCTI
BUPOOIB 3 MOJIETUIIEHY BHUCOKOTO THUCKY Ta BHUPOOIB 3 HETKAHOTO TMOJIMEPHOTO
Marepiany (CyMill BOBHM ¥  TMOJNIECTEPHUX BOJIOKOH), IMIIPErHOBAHHUX
HaHovacTkamMu CU, Ta BCTAaHOBJICHO aHTHOAKTEpiaabHy Jil0 HAHOYACTHUHOK MiJIi Ha
TJIAHKTOHHI ()OpMU ICHYBaHHS MIKPOOPTaHI3MIB, 110 Tomnepemkae GopmMyBaHHS
HIUTBHUX O10TUTIBOK MIKPOOPTaHi3MiB.

BusnaueHo KOHIIEHTpAIIiifHI 3aKOHOMIPHOCTI 1HT10YI0U01 i1 HAHOYACTHHOK
cpibia Ha TUIAHKTOHHI (OPMH ICHYBaHHS MIKPOOPTaHi3MiB 1 (OpMyBaHHS
O10TUTIBOK Ta IMOKa3aHO, [0 HAHOYACTHHKU Cpi0ja BUKIMKAIOTH J€30praHi13alliio
1000BUX O10TITIBOK 1 3arv0eib KIITHH Y HUX.

[IpoBeneHo cepil0 EKCIEPUMEHTIB I0JI0 OJCpP)KaHHS TONIETUIICHY 3
HaHOYAaCTKaMM cpibyia Ta rpanynsniero cymimi npu 160-190°C na excrpynaepi Ta

JIOBEACHO MIKPOOI10JIOTIYHY CTIHKICTh I[LOTO 3pa3Ka.
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JlominpHICTh Ta €PEKTUBHICTH IMIIperHaili HaHouyacTuHkamu Ag ta Cu
BUPOOIB 3 MOJIIETUIIEHY BUCOKOTO TUCKY Ta HETKaHUX MOJIMEPHUX MaTepiaiiB AJis
MEIUYHOTO 3aCTOCYyBaHHSI Oy/le BU3HAUEHA 3a pe3yibTaTamH, SIKI IUJIaHYIOThCS
OTpUMATH MPU BUKOHAHHI HABEJIEHUX 3aBJIaHb 3 MOJAJBIINM MMPOTHO3YBAHHSIM Ta
OLIIHKOIO €(DEeKTHUBHOCTI MIOAO0 MOKIUBOCTI €()EeKTHBHOI MPOMITAKTUKHU THINHO-
3amajbHUX TMPOIECIB Ta MIKO31B 3  ypaxyBaHHSIM  OlOIIIBKOYTBOPECHHS
30y JHUKaMHU.

ExcnepumenTtanbHO Ha mociigax in Vitr0 oOrpyHTOBaHO 3acTOCYBaHHS
HaHoyacTUHOK CU i A(Q, IMIIPETHOBaHMX Yy KaTeTep 3 MOJIETUIIEHY BUCOKOTO THUCKY Ta
HETKAHWI MaTepiaJl Ha OCHOBI BOBHHM M CHHTETUYHOrO IOJIIECTEPHOIO BOJIOKHA
noyeTuwieHTepedTanary y MEIU4YHIA MpaKTULl JUIsl MPUTHIYEHHS mpoideparii
IUTAHKTOHHUX KJITHH ¥ 3amo0iraHHs yYTBOpPEHHs OIOMUIIBOK  30yAHUKaMU
3arajbHUX 3aXBOPIOBAHbD.

OTpuMaHi pe3yabTaTH Y3TOJKYIOTbCS 3 JaHUMH, MPEICTAaBICHUMH B
poborax [49;57;60;70], y sKkuX BiA3HAYEHO BHUCOKY AHTHMIKpPOOHY aKTHBHICTb
HAaHOYACTHHOK cpibna ¥ mimi [71;75;77;85;122;175], mo WMOBIpHO MOB'SI3aHO 3
OCOOJIMBOCTSIMM ~ METa0OJIIYHOT ~ aKTHMBHOCTI  KJITHH  TPaMIO3UTUBHHUX 1
IPaMHETaTUBHUX MIKPOOPraHi3MiB Ta iX YYyTJIMBICTIO JI0 Al 10HIB MeETaiB.
bakrepioctarnunuit 1 OaktepunuaHuii epextd 10HIB cpibia TOB'SI3YIOTH 31
CTYNEHEM YpaXKeHHS KJIITUHHU: BiAOyBaeTbcs copOulisi AJ KIITUHHOK CTIHKOIO,
NOPYIIYETHCS MITOTUYHA AKTHUBHICTh, 110 3YMOBIIOE OAKTEPIOCTATUUHUN €(]EKT;
micasT TPOHUKHEHHS HAHOYACTUHOK AQ BCepeauHy KIITHHH, BiI0OyBa€eThCA
NPUTHIYEHHS (DEPMEHTIB JUXAJIBHOTO JIAHLIIOTA, PO3'€IHYIOTHCS MPOLIECH AUXAHHS
i OKHCHOTO (pOoCOPUITIOBAHHS B MIKPOOHUX KIIITHHAX, Y PE3YJbTATI YOTO KIIITHHA
T'HHE, 10 3yMOBJIIo€e Oakteputiuanuii eekr [78;80;91;124;151;169].

AnTubakTepianbHa Aisi AQ 3yMOBJICHA 1HAKTUBALIEIO OLIKIB KIITHHHOL
CTIHKM LIUISIXOM 3B'SI3yBaHHS 13 CIIOJIyKaMH, 110 MICTATH cipky. Kpim Toro, oqus 3
rOJIOBHUX OaKTepULUIHUX MeXaHi3MIB A(Q TMOB'SI3aHUI 13 B3aEMOAIEID 3
puOOCOMOI0 1 MOJATBIIUM NPUTHIYEHHSM eKchpecii OUIKIB, HEOOXIMHHMX IS

BupoOieHas AT® [63;159;164;178].



12¢€

Ha mincraBi mpoBeeHUX JOCHTIIKEHb, aHAJITUYHOTO OISy PEe3yiIbTaTiB
HOBITHIX JOCIIIXEHb MPOBIAHUMHU (DaxiBIIMU CBITY IIOAO BIUIMBY cpibia Ha
MIKpOOpraHi3Mu OyJI0 CHCTEMaTH30BaHO JIaHI MPO MeXaHI3M Jii HAaHOYACTHHOK
cpibna ¥ cBiTiomionHoro BumnpomiHtoBaHHs (C/IB) na Oaktepii Ta rpubu Ta

o0rpyHTOBaHO TpadiuHy Moeib (puc. 7.1).
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TakuMm 4YMHOM, CHUPAIOYUCh HA JITEPATYpHI JpKepesa, 110 MOSCHIOITh
MEXaHi3M BIUIMBY Cpibjia Ha KITHHY MIKpOOPTaHi3My, OCOOJIMBE 3HAY€HHS
HAJAl0Th 1HTpalETIOIIpHUM  (PI3MKO-XIMIYHUM Tporiecam [7/3], a came -
OKMCHEHHIO MMPOTOILIa3MH OakTepiil i rpubiB Ta 11 pyiHyBaHHsA KucHeM [96;169].
BimoMi pocmimpkeHHs, MO0 CBiAYaTh TPO YTBOPEHHS KOMILIEKCIB HYKJICTHOBHX
KHCJIOT 13 HaHOYaCTHHKaMHU cpi0jia, YHACTIOK YOTO IMOPYIIYEThCA CTAOUIBHICTD
OakTepi [59], 30UIbIIYETHCS KIBKICTh BUIBHUX paaukamiB [167], mo cnpuumHse
NPUTHIYCHHS eKcrpecii pepMeHTIB 1 O1IKIB, HEOOXiTHUX NIl BUpoOHUITBA ATD
Ta BiIOYBA€ThCS TMPUTHIYEHHS poOOTH (EpMEHTIB AMXAJHHOTO JIAHIIOTa 3
NOJAJIBIIUM PO3'€AHAHHSAM MNPOLECIB JAUXAHHA I OKUCHOTO (POCPOpUIIOBAHHS B
MIKpOOHMX KimiTHHaxX [61], y pe3yiabTari 4oro MikpoOHa KiiTMHa TuHe. [l
MOCWJICHHSI ~ aHTUMIKpOOHMX  e(eKTIB  HAHOYACTUHOK  cpibia  MOXHa
BUKOPUCTOBYBATH CBITJIO/I0HE BHUIIPOMIHIOBAHHS (P10JIETOBOTO ¥ YEPBOHOTO
CHEKTpiB i e(EeKTUBHOTO 3acTOCyBaHHS  (OTOAMHAMIYHOI Tepamii, sKa
OCTaHHIM YacOM € OJHIEI0 3 HOBHX €(PEKTUBHUX AHTUMIKPOOHMX METOIUK. Sk
doToceHcuOII3aTOp W Karajmizatop  OIOXIMIYHMX  pEeaKkIiii  BHUCTYIAIOTh
HAHOYACTUHKU Cpidja, 10 TMOTJIMHAEThCS 30yJIHUKOM 3amajibHUX MPOIIECIB.
doTtoaMHAMIYHUIT ~ BIUIMB Ma€ MICLHEBHM XapakTep W JO3BOJISIE YHUKHYTH
noOiuHuX edekTis [75].

Otxe, y pe3ynbTaTi TOCHIIPKEHHSI OTPUMAaH1 XapakTepHI JlaHi, sIKi CBIIYaTh
PO JOILUIBHICTh KOMITJIEKCHOTO 3aCTOCYBaHHS CBITJIOAIOAHOTO BUIPOMIHIOBAHHS
YEPBOHOTO i (PIOJIETOBOTO CHEKTPIB 3 HAHOYACTUHKAMHM Cpi0Jia, IMIPEerHOBAaHUMH
y BUPOOM UIsI MEIUYHOIO 3aCTOCYBaHHS g NPO(UIAKTUKU U (HOTOIMHAMIYHOT
Teparnii THITHO-3aMaJIbHUX 3aXBOPIOBAHb.

[Tpu B3aemoxii Cu 3 OinkamMu TUIA3MaTUYHOI MEeMOpaHU TpaMHETaTHBHUX
MIKpOOPTraHi3MiB BiI0YBa€TbCA PO3PUB iX AUCYIbQITHUX 3B'S3KIB, Y pe3yJbTaTi
YOro BiJKPHBAIOThCS KaHAIU HecnenupigHol mpoBiaHOCTI 11 kaTtionis [107;172],
IO CYNPOBOJKYEThCS 3MIHAMU B Oap'epHid 1 eHepreTuyHid (yHKIT KIITHHHOI
MeMOpaHH, 10 MPHU3BOJUTH CIIOYATKY JI0 MPUTHIYEHHS MPOIIECIB XKUTTEMISILHOCTI

KJIITWHHU, a TIOTIM J10 11 3arubemi (puc.7.2).



Pncyw@8k INlpadgi ybavmexaerina mi B BN/AUBY

Mi KpoopraHi aMmm, 36yAHUKMW 3ananbHUX 3

Cepen MOJEKYJISIPHUX MEXaHi3MIB, 3a3HAYCHHX PI3HUMHU JOCITITHHUKAMU

[60;84;161;170], cimig BiAMITATH Te, [0 3a BIUIMBY HaHOYACTUHOK CU 3MIHIOETHCS
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CTPYKTypa OUIKIB 1 BHACHIOK IIbOTO BOHM HE MOXYTh BUKOHYBAaTH CBOIi
¢byHkmii, y  pe3ynpTaTi  BiAOYyBaeThCs ~ 1HAKTUBAIlll  MIKPOOPTaHI3MIB.
Hanouactunku CU cOpusioTh MIABHUINCHHIO aKTUBHOCTI BUIBHUX PaJUKaliB, IO
BUKJIMKA€ BUHUKHEHHSI OTBOPIB y KJIITHHHUX MeMOpaHax OakTtepiit i rpubiB, TUM
cCaMUM TOPYIIyIOYM TUIICHICTh KIITHH W 3yYMOBIIOE BHTIKAHHS OCHOBHHX
PO3YMHEHUX PEYOBHH 3 MIKpOOHOI KiIiTHHH [59].

Buennmu mokasaHo, M0 MijJb MOMIKOKYE TUXATBHUHN JAHIIOT y KIITHHAX
OakTepid, IO MOB’SI3aHO 3 MOPYIIEHHSM KIITUHHOTO MeTabonizmy. BusnadeHo,
10 HAJJUIIOK MiJIl MOXK€ BIUIMBAaTH Ha OUTKM ¥ (epMeHTH MIKpoOiB, y Takui
Croci0 TpUTHIYYIOYM ixHIO akTuBHICTH [141]. [li noTeHIiliHI MeXaHI3MHU €
MPEIMETOM MOCTIHOTO BUBUEHHS (DAXOBUMU JOCIITHUKAMHU CBITY.

Takum uynHOM, [OBeleHAa €(QEKTUBHICTh KOMIUIEKCHOTO 3aCTOCYBaHHS
CBITJIOJIIOAHOTO BUIPOMIHIOBAHHS UYEPBOHOTO ¥ (P10JIETOBOTO CHEKTPIB 3
HaHouactiHKamu Ag ¥ CU, IMIpErHOBaHUMHU B KaTeTep 3 MOJIETUIICHY BUCOKOTO TUCKY
Ta B HETKaHWM TMOJIMEPHUH Marepiayl, [0 CHpPHUSE 3HUKEHHIO 3JaTHOCTI [0
YTBOPEHHSI JTOOOBHX OIOIUIIBOK KIIHIYHUMHM IITaMaMH  MIKPOOPIaHi3MiB,
30y IHUKaMU 3alaJIbHUX MPOLIECIB, Ta IECTPYKIIT chOpMOBaHUX O10TUTIBOK.

Tox, y3arajgpHIOIOUM 3100yTI pe3yJbTaTd Ta HaA MIACTaBl aHAII3Y
JITEPaTypHUX JIaHUX, MOXHA BHOKPEMHUTH OCHOBHI MEXaHI3MH BIUIUBY
HAHOYACTHMHOK cpi0ysia MW Mgl Ha MIKPOOPraHi3MH — 30YyJHUKH 3alaJbHHUX
3aXBOPIOBaHb, a4 CaMe: HAKOMWYEHHS HAHOYACTUHOK METaliB OakTepiaabHOIO
MEMOpaHOIO 1 3BUIBHEHHS iX 10HIB CYIPOBOIKYETHCA 3MIHOIO TNMPOHHUKHOCTI 3
MOCTYIIOBUM  3BUIBHEHHSAM JIIOMNOJIICAXapuAiB W MeMOpaHHUX MpOTEIHIB.
[Tornmuuanns HaHouacTHOK AQ i CU Ta iX mepeMileHHs 1 3aCBOEHHS KIIITUHOIO
CIPUYMHSAE TIOJAJbIIe TOPYIICHHS BHYTPIIIHBOKIITUHHOI mpoaykmii AT® i
permikamii JIHK: BinOyBaeTrhcsi reHepailisi akTUBHUX (DOPM KHCHIO 32 YYacTiO
HAHOYACTUHOK METAITy 3 MOJAJIBIINM OKHCITIOBAIBHUM YITKOPKCHHSIM KIIITHHHUX
CTPYKTYyp. 3rigHo 3 jiTepaTypHumu panumu [59;73;179], Oiosoriunuit edekt
HaHoyacTUHOK AQ ¥ CuU Bu3HauaeThcs iX (OpMOIO U CTPYKTypor. Y Xoji

NPOBEICHUX JOCII/HKEHh BCTAHOBIICHO, IO OakTepii i rpudbu poxy Trichophyton
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BUSIBWIM YYTJMBICTh 10 HaHO4YacTOK sK A(g, Tak i CU. Ta BHUSBIEHO, IO
MOCUITUTH aHTUMIKpoOHU# edexT Ag it CU MOXHa 32 JOTIOMOTOIO CBITJIO10HOTO
BUIPOMIHIOBaHHS Y€PBOHOTO 1 (P10JIETOBOrO CIIEKTPIB.

TakuMm 4WHOM, y pe3yJibTaTi MPOBEAEHOTO JOCIIKEHHS OyJ0 BHU3HAYEHO
aHTHUMIKPOOHY aKTHBHICTh HETKAHOTO MaTepialy Ha OCHOBI BOBHU il CHHTETUYHOTO
MOJTIECTEPHOTO BOJIOKHA nojieTuiaeHTepedTanary, IMIPETHOBAHUX
HaHouacTHHKaMu Ag Ta Cu, Ta MONieTUICHY BUCOKOTO THUCKY 3 HaHOYAaCTUHKAMU
Ag ta Cu, U0 BHUTOTOBJICHO 3a OPUTIHAIBHOIO METOJAUKOIO, 3TITHO 3 SIKOIO
HAHOYACTUHKHU PO3MO/IIJICH] HE HAa MOBEPXHI1 MOJIMEPY, @ PIBHOMIPHO Y PO3TOMI IO
BChOMY 00’eMy ToJieTusieHy. Bu3Ha4eHO 3[aTHICTh YTBOPEHHS IIUIBHUX
010ILTIBOK MIKPOOPTaHi3Mi Ta aHTUMIKpOOHY Jit0 Ha chopMoBaHi O10TLITIBKH.

Ha ocHoBI mnorim0neHoro BUBUYEHHS MIKpPOOIOJIOTIYHUX BJIACTHBOCTEH
YMOBHO-TIATOT€HHUX OaKTepiid Ta rprliB pO3IMIMPEHO Ta JOMOBHEHO HAYKOBI1 JIaHI
II0JI0 MEXaHi3MiB Jii HaHO4YacTUHOK Ag Ta CU, IMIOPErHOBaHUMH Y KareTep 3
MOJIIETUJIICHY BHUCOKOIO THCKY Ta HETKaHWW MaTrepial Ha OCHOBI BOBHHM W
CHHTETUYHOTO  TIOJIECTEpHOTO  BOJIOKHA  modieTuieHTepedranary,  Ha
MIKpPOOPTaHi3MHU [IJI1 BU3HAYECHHS MOJKJIMBOCTI IMIJBUIICHHS MIKPOOIOJOTIUYHOI
CTIMKOCT1 BUPOOIB Ha OCHOBI MOJIIETUIIEHY BUCOKOTO THUCKY, 110 3aCTOCOBYETHCS
JUTSl BATOTOBJICHHSI MEIMYHUX BUPOOIB, Ta HETKAHOTO MaTepiady Ha OCHOBI BOBHU
i CHHTETMYHOTO TIOJIECTEpPHOTO BOJOKHA IOJieTWICHTepedTanary, 1o
3aCTOCOBYETHCS NIl BUTOTOBJICHHS MEIUYHHUX YCTHUJIOK, a TAKOX SIK TEPMETHK Ta
TEIUIO130JIAMIMHUI MaTepiall.

Otmxe, Ha TIJICTaBl MPOBEICHOTO MIKPOOIOJOTIUHOIO aHajlizy MOXKHa
PEKOMEH IyBaTH 3aCTOCYBaHHS BUPOOIB 3 MOJIETUIEHY Ta HETKAHOIO MaTepiay Ha
OCHOB1 BOBHU W CHHTETUYHOTO TOJIIECTEPHOTO BOJIOKHA TMOJIIETUIICHTEpEe(TaANATY,

IMIIPErHOBaHUX HaHOYacTUHKaMU Ag Ta CU y IpakTUYHINA MEAUIUHI.
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BUNCHOBKW

VY poboTi mNpencTaBlIeHO TEOPETUYHE Yy3araJlbHEHHs W OOIPYHTOBaHO
HAyKOBO-TIPAKTHYHE BHUPIMICHHA AaKTyaJlbHOTO 3aBAaHHA —  BHU3HAYCHHSA
NPOTUMIKPOOHOT  Jii  BUPOOIB  MEAMYHOrO TMpU3HAYEHHA 3  IOJIMEpiB,
IMIperHoBaHUX HaHOYacTUHKamMH Ag Ta Cu, Ha MJIAHKTOHHI Ta G10TTiBKOB1 (hopmu
ICHYBaHHS MIKpPOOpraHi3MiB, 30yAHHMKIB THINHO-3alaJbHUX 3aXBOPIOBaHb Ta
Miko3iB. Ha mijmcraBi BHU3HAUYEHHS MIKpOOIOJIOTIYHUX OCOOJMBOCTEH 3’sSICOBAHO
(eHOTUNIOBl O3HAKM 30YJHUKIB THIMHO-3aMAJIbBHUX 3aXBOPIOBaHb Yy JiTel U

MIKO3HHUX YCKIaIHCHDb Y JOPOCIIUX 3 HIKlpHI/IMI/I 3aXBOPIOBAHHAMMH.

1. BcraHoBieHO, WO NPOBIIHUMH 30yJAHHUKAMU  MIKpPOOHO-3analbHUX
3axBoproBaHb y aiteii y 40,6% e Staphylococcuaureus y 32,4% - Escheridia
coli, y 13,5% - Pseudomonaseruginosay 8,1% - Streptococcupyogenesi y
54% - Klebsiella pneumoniaeHaii0Oinpiumii BiICOTOK BHITAIKIB MiKPOOHO-
3amaJbHUX 3aXBOPIOBAHb PEECTPYBAIKCA y TpyIi aitel Big 8 mo 18 pokis (60,6%),
24,2 % BunankiB 1'33 peectpyBanucs y rpymi aitei Bix 1 g0 3 pokiB ta 15,2%
BUIIAJIKIB — y TPy AiTeH Big 4 10 7 pOKiB.

BcranoBiieHo, 110 y BIKOBI# kaTeropii aitei Bia 1 10 3 pokiB nepeBaxau:
nienonedputh, 3ymoBieHi Escherichia coli(22,2%) # Streptococcugpyogenes
(11,1%); y nmiteit cepeaHbOl BIKOBOi KaTeropii HaWyacTile 3ycTpivaiucs
aneHauuutH, crnpuunHeni Escherichia coli it Pseudomonasaeruginosa (mo
33,3%), a y aiTeii cTapIiioi BiKOBOi KaTeropii — aneHIUIUTH, IEPUTOHITH, a0CIIECH,
bypyHkynbo3u, mimdanenitu, ski Oynmu crnpuuuHeHi Staphylococcusaureus
(50%), Escherichia coli(27,2%), Pseudomonasieruginosa(13,6%), Klebsiella
pneumoniaé4,6%) it Streptococcupyogenes4,6%).

BusiBneHi OCHOBHI MaTOT€HH, SIKI 3yMOBIIOIOTH MIKO3HI YCKIJIQJHEHHS Y
JI0pOCIHX 3 mKipHOto narosorieto: 12 mramie Candidaalbicans(20% sumanxkis) it

48 mramiB Trichophytonspp (80% eumankis), 3 Hux 81,2% - Trichophyton rubrum;
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14,6% - Trichophytonmentagrophytesi Trichophytonconcentricum— 4,2%
BUIIAJIKIB CE€peJl yCiX YCKIIAJHEHb Y MAIIEHTIB.

2. Po3po0sieHO TEXHOJOTIYHUM MPOIEeC OJepKaHHS TOJNICTHICHY 3
AHTHUMIKPOOHUMH BIIACTHBOCTSIMH, SIKHU BKJIIOYA€ 3MIITyBaHHS TMOJIETUICHY 3
HAHOYACTHMHKAMHU Cpi0ia, SKUM BIAPI3HAETHCA BIJl AHAJIOTIYHUX THUM, IO
MOJTIETUIICH MTOTIEpEeIHbO 00pOOIIsIIOTH 1% Ba3esiHOBOI OJIii Bl MacH MOJIETUIICHY,
cyMil 3MimytoThs npotsarom 30-50 XB mpu KIMHATHIN TemrepaTypi, MiCas 4Yoro A0
CKJIaAy CyMIlli BBOASATH CpIOJIO y BHUIJISAAI HAHOYACTHMHOK 1 OCpIKaHy CyMIII
3MinnytoTh e 30-60 XB npu KIMHATHINA TeMIIepaTypi, MICIs YOTro OJIep KaHy CyMiIT
IPaHyJIIOIOTh EKCTPY3icto mpu Temmeparypi 160-190°C.

3. Ha miacTaBi BUBYEHHS Jii HAHOYACTHHOK Ag, IMIIPETHOBAHUX y KaTeTep 3
MOJIIETUJIEHY BHUCOKOTO THUCKY, BCTAHOBJIEHO, IO 3JaTHICTb 10 (popMyBaHHS
O10TUTIBOK 3HWKYEThCA y 3,5 pasa y nochigaux mramiB Escherichiacoli, y 5,5 paza
y mramiB Klebsiella pneumonia y 3,8 pasa y mramie Pseudomnas
aeruginosay 3,3 pa3a y mramiB Staphylococcusureus y 3,8 pasu y mramiB
Streptococcupyogenesa y 3,4 paza y mramiB CandidaalbicansnopiBusizo 3
KOHTPOJIbHUMHU 3HAYCHHSIMU 0€3 BIUTUBY HAHOYACTHHOK cpiouia.

BusiBieHo mnopylIeHHS LUIICHOCTI MOHOIIapy OIOIJIIBKM Ta 3HM)KCHHS
noka3HuKa miibHOCTI: ¥ 1,4 pa3a y mramiB Escherichiacoli Ta Streptococcus
pyogenesy 1,5 pa3za y mramiB PseudomonasaeruginosaTa y IuramiB
Staphylococcuaureus y 1,6 paza y mramiB Klebsiellapneumoniara Candida
albicanssa nii HaHOYaCTHHOK A(, IMIIPErHOBAHUX Y KaTeTep 3 MOJETHICHY BUCOKOTO
THCKY, TOPIBHSHO 3 KOHTPOJBHUMHU 3HAYCHHSIMH O€3 BIUIMBY HaHOYACTUHOK
cpibna.

Bcranosneno, mo 3a [1i HAaHOYACTWHOK A(Q, IMIIPETHOBAHMX Yy HETKaHUI
Marepial Ha OCHOBI BOBHM ¥ CHHTETUYHOTO IOJIIECTEPHOTO  BOJIOKHA
noyeruwieHTepedTanary, 37aTHICT, A0 (opMyBaHHS OIOIUTIBOK 3HUKYETHCS Y
6,5 pa3a y mocnigaux mramiB Escherichiacoli, y 10,9 paza y mramis Klebsiella
pneumoniay 5,7 pa3a y mramie Pseudomonas aeruginQsa4,6 pasa y 1mramis

Staphylococcus aureug 5,1 pasza y mramiB Streptococcus pyogenesy 4,4 pasa
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y mramie Candida albicansmopiBHSIHO 3 KOHTPOJBHMMH 3HAYCHHSIMH O€3
BIUIMBY HAHOYACTHHOK cpiOia.

4. 3patHicTh a0 (¢GopMyBaHHS OIOMJIIBOK IJIAHKTOHHUMHU KIIITUHAMHU
MIKpPOOPIaHi3MiB 3 BUKOPUCTaHHSAM KaTeTepiB, iMmperdHoBaHux CU, 3HIKYETbCS Y
1,7 pa3a y mocmigaux mramiB Escherichia coliyy 12,3 paza y mramis Klebsiella
pneumonia,y 7,2 pa3a y mramiB Pseudomonas aeruginosg, 6,3 pasza y
mramiB Staphylococcuswreus,y 6,9 paza y mramiB Streptococcus pyogenes
Ta y 5,2 pa3za y mramiB Candidaalbicans ta 3 BuKOpHCTaHHSIM HETKaHOTO
Marepialy Ha OCHOBI BOBHM U CHHTETHYHOTO TIOJIIECTEPHOTO BOJOKHA
nojieTuiaeHTepedTanary, iMIOperHoBaHoro HaHoyacTuHkamMu Cu, 3JaTHICTH [0
yTBOPEHH: O10ILTIBOK 3HMKYBasiach y 1,8 pasza y mocnignux mramie Escheridia coli,
y 21,8 pa3a y mramiB Klebsiella pneumonia,y 8,3 pa3a gns mramiB
Pseudomonas aeruginosea Staphylococcusaureus,y 9 pa3iB y mramiB
Streptococcus pyogenesy 6,6 paza y mramiB Candidaalbicansmopisusino 3
KOHTPOJIbHUMH 3HAYCHHSIMHU.

[Ipn BHUKOpHCTaHHI KaTeTepiB, IMIPErHOBaHUX HaHoYacTuHKamu CuU,
BCTAHOBJICHO JIECTPYKI[IO OIOTUNBOK JIOCHIAHMX IITaMiB MIKpOOPTraHi3MiB,
MOPYIIEHHS I[UTICHOCTI MOHOIIAPY OIOIUIIBKM Ta 3HM)KEHHS! MOKa3HMKA LIIIBHOCTI
y 1,6 pasa y mramiB Pseudomonas aeruginosa; 1,7 pa3za y mramiB
Stregococcus pyogenes Escherichia coliy 1,8 pa3a y mramis Staphylococcus
aureusta y 1,9 pasa y mramiB Klebsiella pneumoniara Candidaalbicans 3
BUKOPHUCTAHHSIM YCTUJIKH JIJII MEIUYHOTO B3YTTs, 0OpPOOJIEHOT HAaHOYACTUHKAMH
Cu 31aTHICTH 10 YTBOpEHHsI O10ILTIBOK 3HMXKYBajach y 1,8 pa3za y AOCHiAHUX IITaMiB
Escherichia coli,y 2 pa3u y mramis Klebsiella pneumoniay 2,2 pa3za mus
mramie Pseudomonas aeruginosg.2,4 paza mis Staphylococcusaureus,y 2,3
paza y mramiB Streptococcus pyogenes y 2,6 pasa y mrami Candida
albicansmopiBHSHO 3 KOHTPOJILHUMH 3HAYCHHSIMH.

5. BusiBneno, mo 3a Jii CBITJIOAIOAHOTO BUIIPOMIHIOBAHHS KOMILJIEKCHO 3
HAaHOYACTUHKaMH A(Q, IMIPETHOBAaHMMHM Yy HETKaHWI MOJIMEpHUN MaTepial, Ha

copMoBaHi 1000B1 OIOTUIIBKU 130JI4TIB BiAOYBA€THCS JE30pTaHizaiis J1000BUX
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OIOTUTIBOK 3 yTBOPEHHSM OTBOPIB, 4Yepe3 SAKI MOXJIWBE IPOHUKHEHHS
IPOTUMIKPOOHUX IpemnapaTiB.

Busnadeno, mo 3a gii HaHowacTWHOK CU, IMIIpErHOBaHMX Y KaTerep 3
MOMIETWIEHY BHCOKOTO THCKY, Ta CBITJIOJIIOHOTO BHIPOMIHIOBAaHHS OITHYHA
IIUTBHICTH JO0OOBOI OioTuTiBKH AociiaHux ImraMiB Escherichiacoli samkyeTses y
9,2 pa3a 3a aii Cu it UCB Tta y 28,9 paza 3a BBy Cu it ®CB; y mramis Klebsiella
pneumoni@ -y 16,9 paza 3a aii Cu it YCB Ta y 28,8 pa3za 3a BiumBy Cu it ®CB; y
mramiB Pseudomonaaeruginosa y 16,1 pasa 3a aii Cu it UCB ta y 36,6 pasa 3a
BBy Cu it ®CB; Staphylococcus aureusy 23,2 pasa 3a aii Cu it UCB Tta y 64,4
paza 3a BBy CU i1 ®CB; Streptococcus pyogeneg 22,8 pasa 3a aii Cuit UCB ta'y
61,3 pa3a 3a BiumBy Cu it ®CB; Candida albicans y 22,1 pa3a 3a aii Cu i UCB Tta
y 44,8 paza 3a BBy CU it @CB nopiBHSHO 3 KOHTPOJbHUMHU 3HAYCHHSIMHU.

6. 3a nii HaHOYacTHHOK A( i3oisaTu Trichophyton rubrunyreoprorots npioHI
KOJIOHI1 /10 9 MM TUIbkH Ha 28 100y, a 3a 11i HaHoYacTUHOK CU BCTaHOBJIEHO MOBUIBHE
3pocTaHHs, i yepe3 18 7110 130J151TH yTBOPIOIOTH HEBEJMKI 32 PO3MIPOM KOJIOHIT /10 6 MM,
a uepe3 26 mi6 - 17 MM OMi10-KOPUYHEBOTO KOJHOPY 3 IIUTBHUM LEHTPOM. 3a
KOMITJIEKCHOT Jii HaHouacTUHOK Ta CJIB BUSBICHO 3MEHINIEHHS AiaMETPy KOJIOHIM
i3osiatie Trichophyton rubrunma 28-y mo0y crioctepesxenns: 3a aii HaHoyacTHHOK CU
it UC]] miameTp konoHii craHoBUB 4 MM, a 3a aii @®CB — 2 MM; 3a KOMITIEKCHOT i
HaHoyacTUHOK Ag i YC]] niamerp KoJOHIT cTaHOBUB JI0 2 MM, a 3a jii PCB — no 1

MM.
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MPAKTMWYHE 3HAYEHHA

[TpakTuHE 3HAYEHHA OJEPKAHUX pE3YJIbTAaTIB MOJISIra€ B HAYKOBOMY
OOTpyHTYBaHHI ~MeEXaHI3MIB KOMIUIEKCHOi Jii HaHoyactTuHOK Ag #  Cu,
IMIIPETHOBAHUX y TOJIMEPHUN Marepian isi MEIWYHOTO BHUKOPUCTAHHS, U
CBITJIOZ[I0OTHOTO BUIIPOMIHIOBaHHS YEPBOHOTO 1 (h10JI€TOBOTO CIIEKTPIB.

OOrpyHTOBaHO €(EKTUBHICTh MPOQPUIAKTHUKHA MIKPOOHUX  YCKIAIHEHb
UIAXOM BUKOPUCTaHHS MOJIIMEPHHUX MaTepiais, IMIIPETHOBaHMUX
HaHouactTuHkamMu Ag ta CU y KOMIUIEKCI 3 CBITJIOJIOTHUM BUITPOMIHIOBAHHSIM, 110
MO’K€ 3aCTOCOBYBATHUCS Y JIKYBAIBHUX 3aKJIa/aX OXOPOHH 310pOB’SI.

3 Meror MNpoQUIAKTUKH Ta JIKyBaHHA MIKpPOOHO3aMalbHUX MPOIECIB
3aIpOIIOHOBAHO OIPOMIHEHHS OCEepelKy  3amaJIeHHA  CBITJIOAIOJHUM
BUIIPOMIHIOBaHHSAM (D10JIETOBOTO Ta YEPBOHOI'O CIEKTPIB 3 AIUIIKALIE€I0 HETKAHUM
NOJIIMEPHUM MaTepiajioM, IMIpPETHOBaHUM HaHouacTuHKaMu Ag i Cu.

[IpoTunoka3zaHHsIMH A0 3aCTOCYBaHHS CBITJIOJIOAHOTO BHIPOMIHIOBAHHS
xBopux Ha ['33 mikipu € BUCOKMI KPOB'SSHUW THUCK, TICUX14HI pO3JaAH, HOPYIICHHS

MO3KOBOT'O KPOBOOOITY, HUPKOBA HEOCTATHICTh Ta T€MATOJIOTIYH]1 3aXBOPIOBAHHS.
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Mel. H.. mpod. Mimuaa M.M., 6epesens 2021 p. — Gepesens 2022 p.

Pesynbrate 3acTocyBaHHS MeToXy B mepiox 3 Oepesens 2021 p. mo Gepesenp 2022 p.:
BripoBa/ukeHHs y HaBYaJIbHHM IMPOIIEC B JIEKIIHHOMY KypCi. IIpU IPOBEIEHHI NPAKTHYHHX
3aHATH 31 CTYJICHTAMHU, acllipaHTaMH. Y HAyKOBY poOoTy KadeapH.

EdexTHBHICTh BIPOBA/UKEHHS 32 KPUTEPIsIMU. BHCIOBICHHMH B JuKepeli indopmaii (1. 3):
[MTornu6GnenHs 3HaHb CTYJEHTIB, aCIipaHTiB MPO aHTUMIKPOOHY aKTHBHICTH HAaHOYACTHHOK
cpibiia ta Mii, iX BiMB Ha GpopMyBaHHs 610ITIBOK MIKPOOpraHi3MaMH.

3ayBa)KE€HHSL. IIPONO3HLIT — HEMaE.

BianosigaabHuii 3a BIpoBaAKeHHs
3aBigyBau kadeapu mikpobioorii.
Bipycosorii Ta imyHosorii iM. mpo¢. JL.IT. I'purboBa
XapKiBCHKOTO HalliOHATBHOTO
MEIMYHOTO YHIBEPCUTETY

J. ME]1. H., IpOd.

/\/LLUL/UJ Mimmnna M.M.

LO 01 AT = . Bt
(mara) (miamuc)




