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HesBarkaroun Ha mBUAKMI mporpec y
CTBOPEHHI JIiIKapCchbKUX IIpenaparTiB i poas-
BUTKY (papMaleBTUYHUX TEXHOJIOTIiH,
iHdekniiHi BaxBOpIOBaHHSA, BUKJIUKaHI
6aKTepiAMU, TPOMOBIKYIOTH 3aJUIIATUCS
onHi€e0 3 HANGINBIINX IPOOJIEM OXOPOHU
30POB'ST B yCbOMY CBiTi, Bpakawouu
MinbiioHU Jrofeit mopiuno [1]. Maiizke Bci
MiKpoopraHisaMm 3JaTHI IPOTUCTOATU
dapmMaKoTEepPaNeBTUYHUM BTPYYaHHAM
3aBAAKU IITBUAKIA €BOJIONII reHeTUYHUX
MexaHi3MiB, 10 Bele 10 (QopmMyBaHHA
PE3UCTEHTHOCTI Ta BUKJIWKAE HEOOXi-
HicTb meperssaxy crparerii ¥ TaKTUKHU
dactocyBaHHA aHTubioTukis [2]. Ha
CyJyacHOMY eTalli 3MiHMJINCA BUMOTU He
TiIbKY 4O aHTUOIOTHKIB, a ¥ 4O aHTHUCeII-
TUYHUX [penapariB, AKi MawTh OyTH
MOTY’KHUMU, TPUBAJIO OiIOUMMM, AKTUB-
HUMHU TPOTH PE3UCTEHTHUX IITaMiB
MiKpoopraHiamiB i mpu IIbOMy HeE IIOPY-
IIyBaTH MiKpoOiolleHo3 IIKipu, 0Cco0JIMBO
cTabiMbHiCTh pe3uAeHTHOI momyasaii
Mikpo6iB [3]. Bommouac Benuki dapma-
IeBTUYHI KOMIIaHil BTpavaioTh iHTepec 10
PO3pOOKM HOBUX HIPOTUMiKPOOHUX 3aco-
0iB, IMEPEBOAATL CBOI KaIlliTaJIOBKJIALEHHS
B HabaraTto BUTIAHIIII AOCTigKeHHS, IO
3MEHIIIye IOABY HOBUX XiMioTepameBTu-
KiB Ta aHTUCENTHUKIiB Ha (hapMaleBTUUHO-
My puHKY [4].

Hosi HerpamumiiiHi pimenHa norpi6Hi
IS TIOJOJIAHHS TAaKUX MPo0aeM. Y IbOMY
3B A8KY IHTEpeC BUKJUKAIOTH PO3POOKM
Ha OCHOBi HaHoTexHojoriii [5, 6]. fx
Bimomo, @isuko-ximiumi Ta 6GiosoriuHi
BiactuBocTi HanouactuHOK (HY) Bimpis-
HAIOTHCA Bif IXHiIX MaKpoaHaJsoOriB 3a
PaxyHOK 30i/IbIIIeHHA XIiMiUHOTO IIOTEHITia-
J1y, BeJWKOI IINTOMOI IIOBEpXHi Ta, fAK
HACJiJOK, BUCOKOI IIPOHMKAIOUOI 3/JaTHOC-
Ti Ta amcopbuiiiHol akTmBHOCTI [7]. Taka
moxmdikalig BJacTUBOCTEl 3abesmeuye
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BUCOKUY ymKomKyoounii epext HY Tmx
PEeYOBUH, AKi B 3BUUAHOMY CTaHi MaiOTh
AQHTUMIKPOOHY AaKTWUBHICTH, MPUUOMY
BUpPAa3HICTh NTPOTHUMiIKPOOHUX edeKTiB
3aJIE}KUTH BiJl TEXHOJIOTil CHHTE3y YacTu-
HOK, IXHBOTO PO3Mipy, XiMiuHOI IIpuponu
TIOKPUTTs, CTAabiJbHOCTI OTPUMaHUX CHUC-
TeM, BUJY MiKpoopraHiamy oo [8].

Cepen 1mepclIeKTUBHUX 3aco0iB Ha
PUHKY HOBUX HPOTUMiKPOOHUX areHTiB,
MoB’ A3aHUX i3 HAHOTEXHOJIOTisIMHU, OTHY 3
mepmux mosuiliii mocimairors HY cpibua,
AKi MaloTb HIMPOKUI [ianmasoH aHTUOAK-
TepiaybHOI, IPOTUBiIPYCHOI Ta IpoTHUIIapa-
3UTApHOI AKTHUBHOCTI 3a [JOCUTHL pPeEHTa-
OenpHUX ImpomeciB cumHTE3y [9-12].
Hanocpi6so iHTEHCMBHO BUBYAETHCSI B
ychOMYy CBiTi, TUM He MeHI, 6araTo BaK-
JUBUX THUTaHb Imono mnux HY 3anm-
maoThcA BigkpuTumu. [lo HUX HaJIeXKaTh
MOJIEKYJIAPHI MeXaHidMu, IO PeryJioioTh
B3a€EMOJi10 3 MiKPOOHOIO KJIiTHMHOIO, Gi3u-
Ko-ximiuni mapamerpu, aAKi JexxaTs B
OCHOBIi IXHBOI TOKCUYHOCTI 1A IIPOKapio-
TiB, BiZICYyTHICTh CTAHIAPTU30BAHUX METO-
IiB 1 MaTepiajiB /g IPOMUCIOBOTO OJlEP-
JKaHHS, a TaKOXX HEeBU3HAYEHICTh V
3araJIbHill cTpaTerii po3BUTKY Ta 3aCTOCY-
BaHHA aHTHUOAKTepiaJbHUX MpemnapariB Ha
ocuoBi HY cpibura.

Y mbomy oraAmi Mum aHaJIiZyeMO eKc-
MmepuMeHTaJbHI JaHi IOA0 OJepPKaHHSA
aHTubaKTepialbHUX i MPOTUTPUOKOBUX
edexris HY cpibsa 3 MeTo0 BU3HAYEH-
HA, IIPUHAWMHI dYacTKOBO, IXHBLOTO
Miciis cepel iHIIMX mpemapariB cpibJa
Ta IEePCHeKTUBHOCTI PO3BUTKY ITUX Uac-
THUHOK AK AaHTUCENTHUUYHUX 3ac00iB Maii-
OyTHBOTO.

Cnixm BigmiTuTH, I1I0 3acTOCYBaHHSA
cpibsia Mae JaBHIO TPagUIliio ¥ mTpoaHai-
30BaHO B OaraThox mpamax [13, 14]. dx
JiKapchKi IpemapaTu BUKOPUCTOBYIOTH
coJii, OKCUAU, XeJaTHI Ta OopraHiuHi cio-
JyKU cpibsa, a TaKOK MOTro aKBasoJIi
[14]. AxBasoxi cpi6xna, mo cyTi, MoOKHA
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posridfaT AK HAHOPIAWHM, KOTPL Mic-
Tath HY mporo merany y BeJIUKOMY PO3-
BelleHHi, aJjie MJsa HayKOBO-AOCJIigHOI
poboTH Ha CBiTOBOMY PMHKY IIPOMOHYIOThH-
ca gucnepcii HY cpibsa 3 uiTKo Bu3Ha-
YeHUMHU pPO3MipaMu, KOHIIEHTpPAIli€l0 Ta
crabisisyrounMu pedyoBHMHaAMHU. 30KpeMa,
BCeCBiTHBO Bimoma KommaHis Sigma-
Aldrich npomonye monan 20 BugiB Takux
pucmepciit [15].

Posrnsagaroun mpoTumMikpo6HiI BiacTu-
BoCcTi Hamocpibsa, HeoOXigHO HacamIie-
pen BCTaHOBUTHU, SKUM UYWHOM BOHU
3ajie’kaTh Bif cmoco0y oJep:KaHHA Ta
disuko-ximiunmx xapakrtepuctur HUY.
Cpi6bri HY wmaroTh posmipu MeHII 3a
100 um i mictare 20—15 000 aTtomiB cpi6-
1a. IX OZep:KyIOTh DISHHMH MeTOZaMH,
ajle HaWKpaIIUi MeTOJ IJis IIOJaJIbIIIOTO
MeIWYHOTO 3aCTOCYBAHHSA 3aCHOBAHUU Ha
KOPOTKOMY €eJEeKTPUYHOMY pO3PAAl MiK
IBOMA CPiOHMMM eJIeKTpogaMu B JeioHi-
soBaHit Boxmi [16]. Hocxaimxkyrooum 1giro
HY cpi6na, oep:KaHUX eJEKTPOJiTHY-
HUM ILJIAXOM, CIIOCTepiranu 0iabiny 6ak-
TEPUIIUAHY Iil0 HA IPaMHEraTUBHI GaKTe-
pii, mpuyomy BmiauB Ha E. coli Takux
4acTUHOK OyB cuiabHimwuit, Hixk HY cpib-
Ja, oJlep:KaHUX MIJIAXOM H03aKJIiTUHHOTO
CUHTE3y 3 cyxum Jauctam Pongamia
pinnata [17].

3HauHa KiJIbKiCTh METOIIB OfepsKaHHs
HY cpibsia, BUKoOpucCTaHUX AJA MOAATB-
IOT0 BU3HAYEHHSA NPOTUMiIKPOOHOI
aKTUBHOCTi, I'DYHTYEThCA Ha XIMiuHUX
metozmax oxep:kanua [18-22]. Hanpu-
KJiam, OyJio BUBUYEHO aHTUMiKpoOHi Biac-
tuBocti HY cpi6ma B crabimizoBanuUx
posumHaxX i B KOMIIO3UIIiHHill cucTeMi Ha
OCHOBi BHCOKOJVCIIEPCHOTO KpPeMHe3eMy
[18]. ¥V miit poboTi mocaimKeHO PO3UYMHU
HY cpibna, omepskaHUX ILJIAXOM Ximiu-
HOTO BiZHOBJEHHA HiTpaTy cpibJsia 6G0opo-
rizparom HaTpiro i crabiizisoBaHuUX mome-
nuiacyiabdaTroM HaTpilo Ta HmoJdiBiHiamipo-
aigonom (IIBII) 3a cepeiHBOTO PO3Mipy
yacTUHOK 8-12 HM Ta KOHIeHTpaIii
cpibaa 0,0016-0,0004 % . Busmauarouu
iXHI0 aKTHUBHICTH CTOCOBHO INITaMiB cTa-
GimTOKOKY, KHIIKOBOI HaJIWYKU Ta
C. albicans y piAKux cepemgoBUIllaX, aBTO-
PU BCTAHOBUJIMW BUCOKY AaHTHUMiKDPOOHY
aKTHUBHiCTh AK y Hemokputux HY cpibd-
jJa, TaK i B KOMIO3BUTHUX YaCTUHOK
IPOTU BCiX TECT-KYJbTYD, aje UyTJIU-

BicTh cradisoKOKiB BuABMIACA HAWMeH-
moi, a uyrausicte C. albicans — Haii-
6ismbimoro. leimo HMIKYA aKTUBHICTD KOM-
nosuTHux HY y 11iit po6oTri Oysa moscHe-
Ha TWUM, III0 YaCTHHA AaKTUBHUX TPYII
cpibsia BUTpavyaeThbcA Ha B3AEMOil0 3i
cTabiyisylounMu areHTaMu.

Posrimsaparoun HY cpibia, axi omepsxami
B Tili camiii ximiuHiii peakiiii 8 Goporigpa-
TOM HaTpiro i crabdinmisosaui IIBII, cmocrepi-
rayjim 0aKTepUIUAHY Ail0 CTOCOBHO S. aureus
Ta E. coli. ABTOpU TIOACHUIN Ile BUBIIbLHEH-
HAM ioHiB cpibma iz IIBII saBmaKuM HaAB-
HOCTi aMiHOTPYHI y CTPYKTYpi IIbOTO MOJIi-
Mepy, AKi cupudoTh 00MiHY KaTioHiB cpib-
Jla Ha KaTioHu rigporeny. OmHAK y JaHOMY
BUNAAKY MiHiMasbHA iHTiOyoua KOHIIEH-
rpattisg (MIK) gns S. aureus 6yja MeHIIIO0,
Hizk pna E. coli [19].

Onwucano aHTuOaKTEPiaIbHY aKTUBHICTH
cpibaux HY mamoro posmipy (6—10 uwm),
CUHTE30BaHUX IILIAXOM XiMiuHOro Bin-
HOBJIEHHSA B TipoiIbHOMY cepemoBHUII i
cTabisidoBaHUX MOHTMOpPiJIOHiTOM pasom
3 xitosanom [20]. IIpu mpomy mokasaHO,
10 B AWCK-AU(Y3iAHOMY MeTOJi 3 BUKO-
pucranuaMm arapy Mueller Hinton Ttaxi
kommio3uTHi HY BuABMIN BUCOKY aKTUB-
HicTh IpPOTH rpaMno3uTuBHUX (S. aureus
Ta METUIIUIiH-pe3ucTeHTHUul S. aureus) i
rpamueratuBHux (E. coli, E. coli O157:H7
Ta P. aeruginosa) 6akTepiii.

HY cpi6sna Ha moBepxXHi KPUCTAJIB Irek-
camiobary KaJilo Maaum OaKTepUIIUIHY
nmiro mpotu E. coli, mpuyomy 1A mis OyJia
moB’a3ana came 3 HY cpi6ia, a He 3 iona-
Mu cpibia, AKi 3HAXOAMIUCSA BCepemmHi
KpucTanaiB, i 3pocrasa 3i 3MEHIIIEHHAM
posmipy HY. Ile mosBosnjioO IpUIYCTUTH,
110 YaCTUHKY PiBHOTO PO3Mipy mo-pisHOoMy
B3aEMOJIIOTh 3 KJITHHHOIO CTIiHKOIO 0OaK-
Tepiit [21].

3natHicTh obOMe:xkyBaTu (HOPMYBAHHSA
6iomniBku Gysia BusHaueHa B HY cpibua
CTOCOBHO KiJIBKOX KJIHIYHO 3HAUYIIUX
maToreHiB, BKJOuUawuu P. aeruginosa
[22]. BHauHe 3MeHIIEHHA KiJTBKOCTI KOJIO-
Hi€eyTBOPIOIOUNX OAWHUIIL CIIOCTepiraam
Ipu KoHIeHTparii HaHocpi6aa 100 mr/ma
i TypOyneHTHOMY peXUMi KYyJIBTUBYBaH-
HA, IpUTHiUYyBaBcA picT 6axkTepiit i yTBO-
PEHHA eK30mOoJIicaXapuIHOTO MATPUKCY B
MiKpoOiB-KOJIOHI3aTOPiB 6GiomiaiBKuM Ha
MoBepxXHi mojikapboHaTHux MeMmOpaH. Ile
IOoCHimsKeHHA B3’sicoBye KopucHicts HY
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cpibsa AK anTUOaKTepiaJbHUX 3ac00iB Yy
3axmcTi Bif iH(peKIiii, omocepeaKoBaHUX
YTBOPEeHHAM OioITiBKHU.

ITe omwu muax paa oxmepsxkamaa HY
cpibsia — eJeKTPOHHO-IIPOMEHEeBa TEXHO-
JIoria ¥ ocamKeHHA B HeopraHiuHi (Hanpu-
KJajZ, KPHUCTaJM HATPil0 XJOpUAy) Ta
oprauiuni (mampuriazn, IIBII) wmarpumi
[23]. ¥V Takuit cmoci6 MOMKHa ofep;KaTu
3HAYHI KiJIBKOCTI MIOPOIIKOHOAiOHOTO
KOHJeHcaTy HaHoOcpibJyia, 110 pPOOUTH
3a3HAYEHY TEXHOJIOTiI0 TIePCIEeKTUBHOIO
JIJIA IPOMMCJIOBOTO BUKOPUCTAHHSA B IIOEJ-
HaHHi 3 aZleKBATHUMU METOJaMU CTaHAap-
tusanii Burorosaenunx HY. Ilicas coiro-
Oismizarii Ta crabimisamii Taki HY Taxosx
IeMOHCTPYIOTh CYTTEBY aHTHUOAKTEpiab-
HY aKTHUBHICTh CTOCOBHO €TAJOHHUX IIITa-
MiB MikpoopraHismis [24].

OcranHiM yacoM HAOYBalOTh MOIIUPEH-
Hsa eKoJioriuui Metomu cuuTedy HY cpib-
Ja 3 BUKOPHUCTAHHAM MiKpOOprauismis
Ta (abo0) ekcTpakTiB 3 OiosioriuHOI cupo-
BuHHu (green synthesis) [25—-29]. 3okpe-
Ma, omumcaHuil cmoci6 opepsxamHa HY
cpibima 3a  JOIOMOTOI0 €KCTPAaKTy
Chrysanthemum indicum 31 B3Ha4YHOIO
NPOTUMiKPOOHOI AaKTHUBHICTIO IIOJO0
K. pneumoniae, E. coli Ta P. aeruginosa
[25]. HY, ogmep:kaHi 3 HiTpaTy cpibia 3a
JOTIOMOTOI0 BOJJHOTO €KCTPAaKTYy 3 JIMIIAli-
Huka Parmotrema praesorediosum i
TociaimxeHi nporu 8 BuAiB MikpoopraHis-
MiB 3a [OomoMOrow aAucKaudys3iHOTO
METOLY, TaKOMK BUABJIAIN IE€PEBAKHY
aKTUBHICTh IPOTU TPaMHETaTUBHUX OaK-
Tepiii [26]. BuxkopucTtaHHA B «3€JI€HOMY
CUHTEe3i» eKcTpakKTy rpuda «uara» (Inono-
tus obliquus) mamo MOKJIUBICTH OlepIKa-
T HY cpibaa (14—35 uM), AKi He TiTbKU
OyJIM aKTUBHI TPOTH I'PAMIIOBUTHUBHUX Ta
rpaMHeEraTUBHUX MiKpooprauismiB, a u
MaJii AHTUOKCHUAAHTHI BJIACTMBOCTI Ta
aHTHUNpPOJIihepaTUBHY [iI0 CTOCOBHO KJIi-
TuH pary [27]. Ilnaxom O6iocuHTE3y
TakoX Oyau opmepskani HY cpibaa,
mokputri mosipeHosamMu (KOHIZEHCOBAHU-
Mu TaHinmamm) 3 naoniB Piper longum,
AKi 3a TPOTUMIKPOOHOIO [Ii€l0 mepeBep-
IIyBaJIM BUXIAHUU DPOCIMHHUHN €KCTPAKT
i TomaTKOBO MaJM aHTUOKCHUIAHTHI Bjac-
tuBocti [28]. HaBemeni mani cBiguars,
mo moKpurTa cpibHmx HY mpupomummm
areHTaMu He TiJbKU 306epirae ixHiil mpo-
TUMIKPOOHUII TOTeHIliaJ, a ¥ Hajgae iMm

IomaTKOBi edeKTU, AKi MOYKYTH CTAaTU B
HaroAi MmJjig TONOJaHHA TOKCUYHOCTI
HaHoOCpiOsa, gKa JiMiTye #oro KiiHiume
3aCTOCYBaHHA.

IIpuruiuenusa pos3sBUTKY MiKpoopraxis-
miB 3a momomoror HY cpibma cymposo-
IoRyeThesa ederrom micaanii. Iermye rpys-
TOBHA poboTa 3 PO3POOKH pelenTypu
aHTUMiKpPOOHOTO Tresto, AKuit micTuts HY
cpibima (7-20 HM), CMHTE30BaHi 3 BUKO-
puctaHHAM OiocTtabimizarii [29]. V mpomy
mocaimykeHHi moBimomisernes, mo MIK i
MiHiMasbHA OaKTepUITMAHA KOHIIEHTPAIiA
(MBK) rakux HY mnporu crangapTHUX
eTAJIOHHUX KYJbBTYP, a TaKOMX IIPOTH
MiKpOOpPraHisMiB 3 MHOKWHHOIO pE3uC-
TeHTHicTIO ctaHoBUIu 0,78-6,25 MKr/ma
i 12,5 MKr/mu BigmoBimmo, a rpamHera-
TUBHI 0aKTepil YIIKOJMKYBaJNCA CUJIbHI-
e, HidK rpammosutuBHi. EQekT micaanii,
TOOTO dYac, MPOTATOM SKOTO 3POCTaHHA
0aKTepii BaJaUMIAETHCA NPUTHIYEHUM
MicJigA KOPOTKOTO BILJIMBY ITPOTUMiKPOOHO-
TO areHTa, BapilOBaB 3aJIe;KHO Bim Tuiy
Mikpooprauisamy i cranoBuB Big 10,5 rox
nasa P. aeruginosa mo 1,3-1,6 ronm mius
Staphylococcus sp. Ta C. albicans.

HY cpibina BuABuUINCH aKTUBHUMU HE
TiJIBKYW IPOTU €TAJOHHUX INTaMiB MiKpo-
opraHiamiB, a ¥ mpotu 6arTepiii poToBOi
nopo:xxkauHU [30]. OnmcanHo, 1[0 KOMIIO-
sutHi HY Ha ocHOBI sakTO3mM, XiTOBaHY i
HaHOCpibia wManm aHTuUbGaKTepiaJbHY
aKTUBHICTL y CepiiHUX PO3BEAEHHAX
KyJabTyp S. mitis, S. mutans ta S. oralis,
olep:KaHUX Ha PidHUX (hasax GopmyBaH-
Hsa OiomriBKU Ta 3i 3paskiB caumuu. Cro-
COBHO BiJIbHO poO3TalIOBaHUX OaKTepiit
komnosuTtHi HY cpi6ia mokasanu Oak-
TepunuAHUN e(eKT Jsd BCiX IITamiB
upu 0,1 %, xpim S. mitis ATCC 6249,
AKUW iHri6yBaBcA HA OJAUH CTYIiHb
menmne. Ilpu cdopmoBaniii 6GiommiBii
HY npwu suauenui 0,2 % Oyam 3garHi
igribyBatu pict OakTepiii AK y ¢dasi
cymepHaTaHTa, Tak i 3pijoi GiommiBKuU.
Hna S. mitis ATCC 6249 xoumeurpaiia
inribyBanHsA GiomaiBku cranoBuaa 0,1 %.
Y cyb6inrioyrounx xoHIeHTpariax HY
3aJIeKHO MO0 KOHIIeHTpAaIlii 3MeHIIyBaJIu
ajares3ir0 CTPENTOKOKIB Ha IMOBepxXHI
MOJIiCTUPOJIY, IO BKAa3ye Ha IepCIeK-
TuBHicTs HY cpibsa 3 meBHUM IIOKPHUT-
TAM [AJA 3amnobiraHHsa yTBOPeHHS O6Js-
IIIOK HA NMOBEPXHi emaJi 3y0iB.
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Huni, Konu TpeTwHA HaceJleHHA CBITY
indikoBaHa Ty0EepPKYJIH030M, & MHOKUHHO
pesucTeHTHI ()OPMHU I[HOT0 3aXBOPIOBAHHS
IaloTh BUCOKY JieTasbHicTb, HY cpibia
IOCJiPKYIOThCA AK aJbTepPHATHUBA iCHYIO-
ypM 3acobaM aJdA JiKyBaHHA Iiel iHpeK-
mii. Ha xaimiunmx isossgTax mokasaHo,
mo HY cpibna, mokputi 6uyaumm cupo-
BATKOBUM aJb0yMiHOM, MilOTHh SAK IOTYIK-
HUl TpoTUTYyOGepKyIbo3HUI 3aci6 [31].
Biorenni HY cpibsa BnsmBasm Ha BHY-
TPiIMTHBOKJIITHHHO pO3TAIIOBaHI MiKO-
b6axrepii, mpuuomy M. smegmatis Oynau
OiJbIN CHPUUHATIAMBL g0 HaHOCpPi6Gaa
nopiBHAHO 3 M. marinum, a epeKT IpoTu
M. smegmatis migcuaioBaBCcsa B ITOETHAHHI
3 BitoMuM TyOepKyJOCTaTUKOM pudaMIri-
nuHoM [32].

fAx Gaummo, HeszaJeKHO Bim cmoco0y
omep:xanusda, HY cpibsa MamoTh BHUCOKY
baTepuIUAHY AaKTHUBHICTH, Xoua OiJb-
OIicTh AOCHIZHUWKIB €amHi B TOMY, IO
YYTAUBICTh I'PaAMHETaTUBHUX Ta I'PAMIIO-
3UTUBHUX MiKpPOOPraHidMiB [0 HAHOCPiO-
Jla HeoJHaAKOBa i BUpAasHilIa B IpeACTaB-
HUKIiB IpaMHEraTUBHUX BU/IiB.

Bigoma BUKJIIOUHO BHUCOKAa aKTHUBHICTH
cpi6sa, 0co6JMBO B HAHOKPUCTATIUHIiH
dopmi, 11040 pi3HOMAHITHUX IIaTOTEH-
HUX Ta YMOBHO HaTOTeHHUX rpubiB [33,
34]. HY cpibsa mokasasiu BUCOKY IIPOTH-
rpubkoBy akTuBHicTh (50 % iHri6yBanHusa
npum 75 MKr/MJy 3 HOPOTUTPUOKOBUM
ingexcom 55,5 % mnporu Aspergillus
niger i MIK 25 mkr/mu upotu C. albicans)
[29]. Omnwucamo, 10 icHye B3ajeKHIiCTH
YYTJIUBOCTI APiKAKOMONIOHMX TpuOKiB
Io HaHocpibsaa Bix dasu 3pocranua [35].
30KpeMa, POBBUTOK APiMKAKOBUX KJIITUH
nmpurHiuyBaBca Jielo ioHiB cpibma i
HaHocpibsom y @asi JiniliHOrOo pocry.
Opuak mpu 36iJbIEeHHI YMCeIbHOCTI KJIi-
TUH Ha cTafil ysorapudmMiyHOro 3pocTaH-
HA TpoTUrpubKoBuii edekT ioHiB cpidia
0yB BHauHO cJabmie i HocuB (yHricra-
TUYHUHA XapaKTep, TOAI AK y IPUCYTHOC-
Ti KJacTtepiB cpibsa — QYHrimugHUTIMA.
VBamamorp, mo MexaHisM (yHrinmumgHOI
nii HY cpibma momi6uHumit n0 B3aemomil
ioHHOrO cpibsia 3 KJIITUHHOIO CTiHKOIO
rpubiB, 3okpema C. albicans, Ta nosdrae
B HeOOOPOTHOMY 3B’sI3yBaHHI 3 MucTeiHO-
BUM BaJHUIIKOM, AKUHA MIiCTHUTL TiOJIOBY
rpyny B isomepasi dochomanoszu, mepe-
PUBa€ CHUHTE3 CTiHOK KJITHMHU i, y CBOIO

yepry, Beae /OO0 BTpaTu He3aMiHHUX
MMOKUBHUX PEUYOBUH i 3armbesi.

Hanocpi6s0 He TiMBKM cIIpaBjsde IIPO-
TUMiKPOOHUIT eheKT, a i BUABJISIE CUHED-
rism 3 iHmuMM aHTHOIOTMKAMH Ta aHTH-
centukamu. Onucano, o aktTusuicts HY
cpibsia 3HAYHO 3pocTajia B NPUCYTHOCTI
KOPUYHOTO aJIbIerify — POCIMHHOI pedo-
BUHU 3 QHTUCENTUUYHWMU BJIACTHUBOCTIAMU
[36]. IIpu 1bOoMy cmocTepiranu aaguKIIiio
mpoTu Bcix O6axTepialbHMX IMITaMiB, V
TOMY YHCJII IIPOTH CIIOPOYTBOPIOIOUMX B.
cereus ta C. perfringens, BifoMuUX CBO€EIO
crifikicTio. Bakrepunmugua gia Oymaa gysxe
IIBUAKOIO.

Kon’roramiaga HY cpibna 3 GamuTpaiu-
HOM A Ta moiaimikcmHOM E cTBOproBasa
IOIaTKOBI aHTHMOAKTepiaJ bHI MOMKJIMBOCTI
MIPOTH TPAMIO3UTUBHUX 1 TpaMHEraTuB-
HUX  MiKpoprauisamis: BimbyBasocs
10-pasoBe 306inblIeHHA OaKTEePUITUIHOL
aKTUBHOCTI 63 BUHUKHEHHS PE3UCTEHT-
HocTi Gakrepiii [37]. PyHKITiOHATIZ0OBaHL
MeMOpaHOTPOTHUMH aHTuOioTMKamMmu HY
BUKJUKAJIN JAe30praHisallito O0akTepiaib-
HOI MeMOpaHW Ta BUTOK I[UTOIJIA3MAaTHU-
HOT'O BMicCTYy.

Cuneprernunuii moreumian HY cpibaa
(8—12 HM), CHUHTE30BaHUX 3a YyYacCTIO
Acinetobacter, momo 14 aHTuUOiOTHKIB
mpoTH 7 TATOTeHiB BU3HAUYAJIU METOJaMU
muckaudysii, mikpopossegenr i MBEK
[38]. HaiiBumuii cuneprism Bigmiuasca 3
BaHKoOMinmHOM naaa E. aerogenes, Koau
crocrepirasocsa 36iJbIlIeHHSA 30HU iHTiOy-
Bauua B 3,8 pasy micas momaBamuma HY
pasom 3 nuM npemapatoMm. [Ipu excmosu-
mii HY cpi6bna 3 aHTHOioOTUKAMEU 3HUMKY-
Bajmaca MIK. IlikaBo, 1o A. baumannii 3
MHOKWHHOIO JIIKAPCBKOIO CTiHKicTiO mif
BILIMBOM HaHOCPiOJa HaOyBaja YyTJIUBOC-
Ti M0 aHTHUOiOTHKIB, KpiM medasocnopu-
HiB. AHaJOriyHMM UYHMHOM IIOBOJMBCSA W
CTiHKU o BaAaHKOMIiIIUHY mTam
S. mutans, 110 CBigUUTH TpPO Te, IO Oio-
reuai HY cpibma pgiroTh cuHepriuuao 3
B-makraMHUME aHTHUGIOTHKAMU.

CunepriunicTs aii mamocpibiia 3 aHTH-
6ioTuKkamMmu, o0co0suBO 3 iHri6iTOopamMmu
CUHTEe3y KJITHHHOI CTiHKU, IIiATBepIKe-
HO ¥ B iHIIIOMY OOCJIiIKeHHi, e moKasa-
HO, 1o HY cpi6yia, cuHTE30BaHi 3 BUKO-
pucraHHAM eKcTpakTy Trichoderma
viride (5—40 muM), He TiTbKUM aKTUBHI
MIPOTH TPAMIIOSUTHUBHUX Ta TI'paMHera-
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TUBHUX OaKTepiii, a ¥ WiACUIIOIOTH
edheKT amMOoimmiainy, KaHaMinuHy, epu-
TpoMinuUHY Ta xJjopaMdeHIKOoJIy 3 MaK-
CUMaJbHUM IIiABUINEHHIM aKTHUBHOCTI
amoinmiainy [39]. BoaxHouac icHyioTh it
mpoTuJesKHi darkTu: mpu KoMOiHyBaHHI
Giosioriuno crabisizoBanux HY cpibaa 3
aHTUOIOTUKAMHU CIIOCTepiraam He TiJIbKU
cuHepriuHi (medTasuaum) Ta agIUTUBHI
epexTu (cTpenToMinmumH, KaHaAMIiI[UH,
moJriMiKCHUH), a ¥ aHTaroHicTUYHI (XJIOp-
amdenikoir) [29].

Buxopaum i3 crpykrypm HY cpibua,
BUHUKAE MUTAHHI, III0 caMe Jie Ha 0aKTe-
pii Ta rpubu npu ixHil ekcmosduIii 3 guc-
nepcissiMu HaHOCpibJsia — iOHU ITHOTO MeTa-
Jy, KJIacTepu aToOMiB cpibJyia yu cucremMu
cpibiio-Kucenb. BigbinicTs aBTOpPiB BBa-
JKaioTh, [0 BigOyBaeThCs BUBIJIbHEHHA
ioniB cpi6ma 3 HY, aki @i cupaBiasdoTh
nmpotTuMikpobry niro [17, 18]. Pasom 3
UM TIPUIYCKAaIOTh, IO CUCTEMU CPibJo-
KHCeHb-BOJA MOYKYTh BiflirpaBaTH BeJIUKY
poJib y peastisaniii 6aKTEePUIIUAHUX BJaC-
THUBOCTEH PO30aBJIEHUX KOJIOITHUX PO3UM-
HiB Ta HaHOPigWH cpibsa, OCKiIbKM B
6ioJIOTiYHO aKTMBHUX aKBas3oJAXx cpibuia,
e BUABJIATHCA YACTUHKU PO3MipoMm
20-30 HM Ta CyOCTPYKTYpPOIO 3 aTOMHUX
KaacrtepiB (5—7 HM), IPUCYTHI OKCUAU Ta
(a6o) rizpokcunu cpibiua [40].

I1i BUCHOBKU y3TOIKYIOTBCA 3 PE3yJIbTa-
ramu aHawmidy HY cpibmna, ocamKeHuUx y
KPHUCTQIM HAaTPil0 XJOPUAY eJIEKTPOHHO-
IIPOMEHEeBUM BUIIAPOBYBAaHHAM i KOHIEHCA-
miero vy Bakyymi [41]. Xoua B pmamomy
Bunmanky HY cpibsa 3HaxomaATbca He B
KOJIOIJHOMY pO3YMHi, a ABJAITH CO0O0I0
KOHJeHcaT. BoHu MicTaTh mopAx i3 cpibiom
crcTeMU CPibI0-KUCeHb, MOKJIUBO Y BUTJIA-
Il TIiBKM Ha IIOBEPXHi KJacTepiB 3epoy-
BaJIeHTHOrO cpibia. OgHak, K i B momepe-
IHBOMY BUIIAJKY, PiIKi AMCIIepCHI cucTeMu
Ha ocHOBi 3asHauenmx HY e akTuBHUMU
nIpoTuMiKpoOHUMU areHTamu [42].

Bigmarouu masmexHe poJii ioHiB cpibia,
BuBinbHenux 3 HY, sasHauawoThb, 10 Iid
HaHocpibsia He ToTOKHA Aiil ioHiB 3 coui
cpibsia, MOXKJIMBO 3a icHYIYOi pisHUII
ixHBOI HOoCTaBKU B KJaiTmHU MimeHi [42].
30KpeMa, BIJIUB i0HIB cpibJia Ha KHUIIIKO-
BY HaJVWYKy XapaKTepuU3yBaBCA 3MiHOIO
excrpecii 188 reniB (BigmoBimambHUX 3a
OiJIKM TEIJIOBOTO IIOKY, AKi MoB’sA3aHi 3
romeocTtazoM Mini, 3anmiza i cysabdary Ta

igmwux). Kpim Toro, ioHu cpibsa iHAYKY-
BaJIM OKWHCHO-BifHOBHUIU CTpec, IIOB f-
3aHUN 3 6GaraTopasoBUM MiABUIIEHHAM
aKTUBHOCTI TeHa-peryasaTopa TPaHCKPHUII-
1mii soxS. BogHouac cpibso (abo iioro
ionm), BuBinbHeHe 3 HY, iHgyKyBajo
3MiHU peryJiioBaHHA 379 reHiB, mpuyomy
309 reuir 6ysu OIHO3HAUHO pPeryJibOBaHi
rineku HY cpibsma. Komu mocrmimskyBanu
MJIAXW BIATYKYy TeHOMY KWIIKOBOIL
nanuyku Ha pisHi HY cpibna mopiBHAHO
3 cpibsa HiTpaTOM, TO BUABWIU, IO
JIUIIe B OZHOMY BUHAAKY (/I YaCTUHOK
3 poamipom 10 HM, IOKPUTHUX ITUTPATOM
HATPil0) TaKUU IJIAX OYB CTATUCTUYHO
momiOHuii ;0 TaKoro B ioHiIB cpibsa 3
ioro couri.

Aunrubaxrepiansua nia HY cpibaa
3HAYHOI0 MipoOl0 3ajJeXUTh BiJ] IXHBOTO
pO3Mipy Ta MOBEPXHEBUX XapPaKTEPUCTUK
[43]. IIpu sactocyBanui HY 3 ogHaKOBUM
OUTPATHUM HOKPUTTAM MEHIIHNIN pPO3Mip
YAaCTUHOK AacoIliloBaBCsd 3 OLJBIIIOI0 PO3-
YMHHICTIO i0OHIB cpibsa Ta #oro ToKcuu-
mictio gns E. coli. BogHouac Bigryk
Mmikpoopraunisamy w®Ha HY cpib6aa, 110
BKPUTI moJsieTusieHiMminoM, OijbIlle Hara-
IyBaB TaKWi IIPU 3aCTOCYBaHHI iHIMX
karionaux HY, aki He micTaTh cpibaa.
BucHOBOK 1IIIOI0 BaXKJUBOCTI CTaHy
nmoBepxHi HY cpibna gima ixHBOI mpoTu-
MiKpoOHOI fmii miAKPimIOETHCA TOCIIi-
MKEeHHAM CUHePriuHOTO 0aKTepPUIIUIHOTO
edekTy HaHOCpPiOIa Ta yabTpadiosieToBo-
ro BunpominenHsa [44]. Ileit edexr OyB
nmoxi6bHMit mo pesdyabrary ob6pooku HY
TIePOKCUOM BOJHIO i TTOB’A3aHUN 3 THUM,
o HY 3 oKMCHEHOI0 MTOBEPXHEI BUBiJb-
HAIOTH OisibIlie i0HIB cpibisa, AKi B3aemo-
IifoTh i3 Ccyab@rigpuabHUMU TpPyHamMu
MOJIEKYJ Yy KJiiTmHax O6axTepiit. IIposin-
Ha POJIb NMOBEPXHEBUX KOHTAKTiB y pea-
gigarii amTHMOaKTepiaJbHOI AaKTUBHOCTI
HY cpibna migTBepmKyeTbcsa U TUM, IO
BijokpeMieHHs OaKTepialbHUX KJIITUH
MeMOpAaHOI, HEMPOHUKHOIO [IJsd TaKUX
YAaCTUHOK, CYTTEBO PEAYyKYBaJO 3a3Haue-
Hy giro [45].

AnrtubaxTepisbHa qia HaHOCpiOIa € He
TiIBKY PO3Mip-3aJIe’KHOIO, & ¥ 3aJIeIKHOIO0
BiZi BUAY AOCJIiAKyBaHOTO MiKpOOpraHis-
my. Ile BUAHO 3 HaBeJeHUX BUIIE POOIT
[18, 19, 21, 22, 29], a TakoK i3 mocJi-
MoKeHHA, ¥ axomy HY cpi6aa posmipom
5, 15 ta 55 HM migmaBanu GakKTepioJio-
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riuHomMy aHaJidy i3 BU3HAUEHHHAM B30H
Ta KPUBUX iHTiOyBaHHSA POCTY, & TaKOK
KinskocTi KoaoHi#t muaa E. coli, S. aureus
ta B. subtilis [46]. Ha Bigminy Big 6inb-
mrocTi pobiT y mpoMy mOCJifKeHH] rpam-
MO3UTUBHI 6aKTepii Oyau O6iabin uwyTanBi
IO HaHocpibsa, TpUYOMYy cepeJy HUX
B. subtilis BuaABMIa HAUBUIIY YYTJIU-
BicTb AK B OKpeMi#, Tak i B 3mimanii
KyaeTypi. Ile xKopearoBaso 3 Tum, II0
BTpaTa IIyKPiB yepes YIIKOIKEHY MeMO-
pany OyJsa wHaibOigbmioro B B. subtilis
NOMi¥K TPbOX AOCJIJKEeHUX BUAIB MiKpPO-
opramismiB. 3asHaualTh TAaKOMK, IO
P. aeruginosa Mae BUCOKY UYYTJIHUBICTH
0 HaHoCcpibsa 3aBASKM IMpUTaAMaHHiN i
TeHJeHIil 0 IIOCUJIEHOTO KOHTaKTy 3
HY cpi6na [45].

PosxonsxkeHHA B CTyHeHiI YyTJIMBOCTI
0 HaHOCpibJyia rpaMHEraTUBHOI Ta IrpaM-
TMMO3UTUBHOI MikpodJopu aBTOpPH IIOAC-
HIOIOTH OCOOJMBOCTAMHU OYIOBU KJITHUH-
HO1 obosoukm [47]. 'pamHeraTuBHi 6ax-
Tepil MaoTh O6iJBITI TOHKY KJIITHHHY
CTiHKY, IO BKJIIOYAa€e OiMOJIERYyJIAPHUI
map MenTUAOTJIiKAaHy i He MiCcTUTL Tei-
x0iBoi kuciaotu. HadaBHicTh y 30BHimIHIN
memOpaHi pocdogimigrHoro 6immapy, moJri-
caxapujiB i JinomoJicaxapugHOIpOTeEI-
HOBOTO KOMILIEKCY, a B IepuIjasMi —
depmenTiB (puboHykIeasu, docdarasu,
MeHiuIiHa3u Ta iHIKnX) POOUTH TpaMHe-
raTuBHi OakTepil ypasjamBUMU MillleHHA-
Mu s cpibsa. BogHouac rpaMmo3suTHB-
Hi OakTepii, BoKpema S. aureus, MaioOTh
IIpocTimie opraHi3oBaHy, ajie MOTY)KHIITY
KJITUHHY CTiHKY, III0 CKJIQZA€E€ThCA 3
MHOKUHHUX IIapiB MeNTUIOTIiKaHy, AKi
BKJIIOUAIOTh YHiKaJIbHI mojimMepu Teiixoi-
BUX KHCJIOT i CJYIyIOTH OCHOBHUM Kap-
KacoM Mikpo6HOI KiiTwHH. PepMeHTH,
AKi MicTATH TiosOBI rpynm, poaramroBaHi
B IUTOIIJIa3MaTUYHiil MeMOpaHi, 1110 3Ha-
XOAUTHCA IiJ] TOTYKHUM IITapOM IIEeITH-
poruikagy (mypeiny). Tomy iHakTmBamia
cyasdrigpuasaux rpyn iomamu a6o
KJlacTepaMu cpibJsia ciabira Ta «po3TAr-
HyTa» y dYaci IOPiBHAHO 3 iXHBOIO Oi€r0
Ha rpaMHeraTuBHi 6axTepii [48].

IIpu amasizi amTmbaxkTepianbHOI Ta
npoturpubkosoi aktuBaocTi HY cpibaa
He MOKHAa 3aJUIIUTHU 11034 yBaroi iXHIi#
MepBUHHUHA (GapMaKoOJOTiYHUNA edeKT y
MikpoOuiii Kiaitummi. Ockinpku #oro,
NpUHAWMHI YacTKOBO, B3YMOBJIOIOTH

yTBOpeHi ioHm cpibsa, BOUeBUb, MAIOTh
MicIiie Taki mpomecu, IpuTaMaHHi iHIITLM
mpenapaTtaMm cpibJsia, AK B3aemMofnia 3 Tio-
JIOBUMU TPylIlaM¥ HEeNTUAOTJIiKaHIB KJIi-
TUHHOI CcTiHKM O6akTepiii Ta O6inKamwu
MeMOpaH, IO BM3HAYAE JIiBWUC MiKpO-
6rnx kKJiTmH [49]. IoHHM cpibra Takox
MOJKYTh B3aeMOIiATH 3 OGaKTepiaJbHOIO
OHK i mopymyBatu ii pemnJuikarirmo Ta
cuHTe3 OinKiB.

Kpim Bigmomumx acmekTiB MexaHismiB
mpoTuMikpo6uoi aii HY cpibaa, symoBie-
HUX BUBIJIbHEHWMH ioHamu cpibia, omm-
caHO # HOBI MexaHismMu. 3o0Kpema, Iie
cTocyeThcAa mNpoTurpudkoBoi pxii. Bsa-
JKAIOTh, III0 BOHA IIOB’f3aHA He TiJIbKU 3
NOPYUIeHHAMHU IIPOHMUKHOCTI KJITHUHHOI
CTIHKY BHACJIiJOK B3aeMomil HaHOCpiba 3
TiosoBuMu rpynamu ¢depMmeHTiB [35], a @
BUHHUKAE 3a PaxXyHOK iHAYKII amomrTosy
OiABUNIEHOI0 KiJBKICTIO TiAPOKCUIBHUX
PaguKaJiB, MPOAYKIIiA AKUX MOCUJIIOETH-
ca npu ob6pobii rpubiB (C. albicans) HU
cpibuaa [50].

Onwucyrouyu nporuMikpobHi edpertn HU
cpibsa, 3asBUUail aKIEHTYIOTH yBary Ha
MOJKJIMBOCTI IXHBOTO 3acTOCYBaHHA Y
BHUIIaJAKaX AaHTUOIOTHKO-PEe3UCTEHTHOI
indexrii [51], oxHak icHyloTH i MexaHis-
My OakTepianbHOl amamramii Ta saxucTy
MiKpo6iB Big mii camoro Hamocpibisa [52].
IIpogemoHCTpPOBAaHO, M0 IO3AKJITHHHI
moJIiMepHi pPeyoBUHU, AKiI TPOAYKYIOTHCA
6aKkTepiaMu, yTBOPIOIOTH Oap’ep, AKUI
3amobirae TpoHMKHEHHIO i0HIB cpibJiia Bce-
PefuHy KJIITMHU I 3MEHIIYy€E HOro ederT.
o cpi6sa 3HOBY BiZHOBIIOIOTHCA [0
HY, aki immo06imisyiorbesa mosiiMepHUM
MMO3aKJITUHHUM MaTPUKCOM, IO BHiiic-
HIOETHCA 34 YYaCTIO reMialleTHJILHUX TPyl
YKPpiB.

Orike, HesaJeKHO Bim cmoco0y omep-
kamaa HY cpibira mMaioTh TpPOTUMiIKPOG-

Hy, HacaMmIepenx, aHTubGaxkTepialbHy Ta
IPOTUTrPUOKOBY [if0, BUpasHiCTbL HAKOI
3aJIe}KUTh Big posmipy, xapakTepy

IIOKPUTTA Ta cTaHy noBepxHi. Taka fgia
3YMOBJIIOETHCA BUBITBHEHHAM i0HIB cpib-
Ja, ajie XapaKkTepudyeThCs IMEBHOIO CIIe-
nudivricTio, M0 BU3HAYAETHCA (HopMmMy-
BaHHAM HAHOYACTUHKOBO-KJiTHUHHOTO
iarepdeticy. Haui siTepaTypm mnepeKoH-
JUBO CBiguaTh, N0 aHTHUOaKTepiadbHi
edbekT HaHOCpibja CcuUJIbHiIIE BUSAB-
JAITHCSI CTOCOBHO TI'paMHEraTUBHOI
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Mikpo@dJuiopy, MNOMUPIIOTHCA Ha 0i0-
GisrbM- Ta CHOPOYTBOPIOIOUI ITaMu, a
TaKOXX Ha MiKpPOOPraHi3Mu 3 MHOXKMHHOIO
pesucTeHTHiCTIO 10 aHTUOioTUKIB. Xapak-
TEePHUH CUHEpPTisM 3 aHTUOiOTHKaAMM, 0CO-
6simBO iHTiGiTOPpaMUM CHUHTE3y KJITUHHOI
CTIHKHW Ta IpelapaTaMu, II[0 IMOPYIIYIOTH
CTPYKTYPY KJITUHHOI MeMOpaHu, BOuUe-
BUIb, 3YMOBJIOETHCA CIPAMYBaAHHAM
piuBy HY cpi6ana Ha Ti cami mopdo-
dyHKIiOHANBH]I yTBOpeHHA OaKTepiit, aje
3a PiBHMX TOYOK NIpUKJIamaHuHa aii. Ar

6aurMo, HaBiTh KOPOTKWI aHAJi3 JiTepa-
TYPHUX JKepes IOKasye, I0 iCHye Mupo-
Ka eKcIlepuMeHTa/JibHa 0a3a AJA CTBODPEH-
HA HOBUX NPOTHUMiKpOOHUX 3acobiB Ha
ocuoBi HY cpi6sa. Crangaprusaiia MeTo-
IiB OOCIIiAKEeHHS 3 MEeTOI0 TMOPiBHAHHS
pesyJbTaTiB i BUJIJIEHHA JilepHUX HaHO-
KOMIIOBHIIii HA OCHOBi cpibiyia, a TaKoMX
mojaJibllie BUBUYEHHS CIIiBBiAHOIIEHHS
KopucTh/puck Takux HY gimsa makpoopra-
HiBMy MOKe CTUMYJIIOBAaTH IIpOrpec y
naHin cepi.
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E. M. BaxxHuyas, H. A. Bob6poBa, O. B. Man4o, I'. A. Jlo6aHb
HaHovacTuubl cepebpa: aHTMOaKkTepuanbHble U aHTUYHraslbHble CBOWCTBA

MpenctaBneH 0630p NMTEpaTypbl, B KOTOPOM MOKa3aHo, YTO, HE3AaBMCUMO OT criocoba nosyyeHus,
HaHo4acTuupl (HY) cepebpa obnagaloT aHTUbGakTepuanbHbIM 1 MPOTUBOrPUOKOBLIM AENCTBMEM, Bbipa-
XEHHOCTb KOTOPOro 3aBUCUT OT pasmepa, xXapakTepa MOKPbITUS U COCTOSIHUSI MOBEPXHOCTU. Takoe
nerictene ob6ycnoBfieHO BbICBOOOXAEHMEM MOHOB cepebpa 1 onpenensetTcs GOpMMPOBaHMEM UHTEP-
derca mexay HY n knetkon. AHTUGakTepuanbHble addekTbl HaHOCepebpa cubHee NPOoSBAAIOTCS B
OTHOLLEHUX rpamMoTpULATENIbHON MUKPOMIOPbI, PACNPOCTPaHSATCA HAa 61odUIbM- 1 cnopoobpasyto-
LMe WTaMMbl, a TakKe Ha MUKPOOPraHM3Mbl C MHOXECTBEHHO PE3MCTEHTHOCTBIO K aHTMOMOTUKAM.
XapakTepHbIi CUHEPTU3M C aHTUONOTUKAMKN, OCOBEHHO MHIMOUTOPaMK CUHTE3A KIIETOYHOW CTEHKM U
npenapaTtaMu, HapyLaloLWMN CTPYKTYPY KJIIETOYHON MeMbpaHbl, 04eBUAHO, OOYC/IOB/IEH HaNpPaB/ieH-
HOCTbIO BNnsiHus HY cepebpa Ha Te xe MopdodyHKLMOHabHbIe 06pa3oBaHusa GakTepuii, HO Npu pas-
HbIX TOYKaX NPUIIOXKEHUS OENCTBMS.

KntodeBble cioBa: HaHO4YacTuLbl, cepebpo, aHTnbakTepuaabHoe AecTBue, NMPoTUBOrPUOKOBOE
fevictene

Ye. M. Vazhnichaya, N. A. Bobrova, O. V. Hancho, G. A. Loban
Silver nanoparticles: antibacterial and antifungal properties

This review presents data on silver nanoparticles (NPs) antibacterial and antifungal activity, potency of
which depends on the particle size, nature and condition of NP’s surface coating. The action is due to
release of silver ions and determined by the formation NP-cell interface. Examples of antibacterial action
of silver NPs obtained in different ways (chemical reduction of silver nitrate, electron beam technology, and
«green synthesis») are given. It is shown that such effect is inherent to NPs with different coatings,
including polyvinylpyrrolidone, sodium dodecyl sulfate, chitosan, or polyphenols of plant origin. With this,
coating of silver NPs by natural agents not only keeps their antimicrobial potential, but also provides them
with additional effects (e.g., antioxidant) that may be useful in overcome of nanosilver toxicity, limiting its
clinical application. Antibacterial effects of nanosilver are more pronounced in relation to gram-negative
microorganisms (K. pneumoniae, E. coli and P. aeruginosa), applicable to biofilm- (P. aeruginosa) and
spore-forming strains, as well as bacteria with multiple resistance to antibiotics. Silver NPs act as powerful
anti-tubercular agent and M. smegmatis is more susceptible to them as compared to M. marinum. High
activity of silver NPs is registered against pathogenic and opportunistic fungi (Aspergillus niger,
C. albicans). Inhibition of microbial growth by using of silver NPs is accompanied by aftereffect observed
for P. aeruginosa, Staphylococcus sp. and C. albicans. Characteristic synergy with antibiotics, especially
cell wall synthesis inhibitors and drugs violating the structure of cell membrane is obviously due to the
influence of silver NPs on the same morpho-functional parts of bacteria, but at different points of
application. So, even a brief analysis of the literature shows that there is a broad experimental basis for the
development of new antimicrobial agents based on silver NPs. Standardization of research methods to
compare the results and to choose the leaders between coated silver NPs with evaluation of benefits and
risks of such NPs for the organism would stimulate further progress in this area.

Key words: nanoparticles, silver, antibacterial, antifungal activity
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