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MeIUYHHMX HAYK YKpaiHu

CrTifiKiCTh O aHTHOIOTHKIB € HAaHOUIBIIO MPOOJIEMOIO,

sKa  3arpoKye  370poB’r0  cycmiibcTBa.  Jlitoui
aHTuOaKTepiaibHi mpenaparu CTaroTh MEHII
epexkTBHUME a00 HaBiTh HeepekTHBHUMH [1-5].

Oco0nMBuil iHTEpec BUKIMKAE 3aly4eHHS Yy OOpOTHOYy
MIPOTH PE3UCTEHTHUX OaKTepili aHTUMIKPOOHHX TENITHIIB,
CTIMKICTD JIO SIKHX PO3BUBAETHCS 3HAYHO MOBUIBHIIIE, HIK
0 3BHYAHUX aHTHOIOTHKIB  [6-9]. AHTHMIKpOOHI
HNEeNTHIM MaloTh psAg  Iepesar, IO I03BOJIIOTh
BUKOPDHCTOBYBAaTH  iX B  SIKOCTI  aJbTEPHaTHBHU
aHTUOIOTHKAM, a caMe MalOTh aHTUMIKPOOHY aKTHBHICTB,
HHU3bKY TOKCHYHICTb, IIMPOKWIl 1 BY3bKHH CHEKTp Jil
PI3HUX MENTHIIB, MAIOTh MOXJIMBICTH CTBOPEHHS Ha iX
OCHOBI OloiHkeHepHUX KoHCTpykuii [7, 10]. Hisun €
HaTypajbHUM HETOKCUYHUM MENTH]IOM, SIKAH
OTPUMYETBCSL 332 JONOMOIOI0  CIELIaJbHOTO HITaMy
xap4oBol MOJIOUHOKHMCIOI Oakrepii Lactococcus lactis
subsp. lactis B mporeci ¢epmenrarii. Hi3un Bu3HaHHI
Oe3meyHrM TpU BHKOPHCTaHHI OimbIn HiK B 50 Kkpainax
[71, [11-13]. HesBaxaroun Ha HasBHICTb
aHTHOAKTepialbHUX BIIACTUBOCTEH i aKTHUBHE
BUKOPHCTAHHS HI3MHY B XapyoOBilf IPOMMCIIOBOCTI, HOTO
MeIUYHEe 3aCTOCYBaHHS HE BHXOAUTH 32 PaMKHU
EKCIICPUMEHTAIBHUX TOCIIIKEHB 1 BIH JIOCI HE CXBaJICHHIA
JUIA KJTiHIYHOTO 3acTocyBaHHA [ 7]. [lepcieKTHBHUM MOXe
OyTH HO€HAHHS HI3WHY 3 1HrIOITOpaMH PEe3UCTEHTHOCTI,
SKi He MaroTh NpsMOI aHTUMIKpOOHOI Aii, aje TUM 4u
IHIIUM [UIIXOM 3B’S3YIOTh (DaKTOPH PE3UCTEHTHOCTI
OakTepiif, BIIHOBIIOIOYH IX YYTIHMBICTH IO KIACHYHHUX
aHTHOI0THKIB. [HT10ITOPH PE3UCTEHTHOCTI Il HA3WBAKOThH
XENNEepHUMH  KOMIIOHEHTaMH  abo  MOJICKyJaMH-
noTeHniaropamu. [Tomyk xeamepHuX pedyoBUH cepel] BKe
BiJOMHX Ta TapHO BHBYCHHX CYOCTaHIIiii BBaXXalOTh
MEePCIEKTUBHUM HaNPSMKOM OOPOTHOM 3 PE3UCTEHTHICTIO
MIKpOOpraHi3MiB.

Mera po6oTH — MikpoOiooriuHe 00IPyHTYBaHHS
JIOLILHOCTI CTBOPEHHS! (papMalieBTUUHUX KOMITO3HILIH Ha
OCHOBI HeMoJu(pikoBaHOTro i MOJM(IKOBAHOTO HI3WHY 3
XEJMEePHUMH PEYOBUHAMM JIJIsl JTIKyBaHHS iH(EKUiiHuX Ta
THIHHO-3aMaJIbHIX 3aXBOPIOBAHb.

Martepiayn Ta MeTOAH

Busnaueno npoTtumikpoOHy axkTtuBHicTH 1,0 % BomsHUX
pO34YMHIB HeMOM(iKOBAHOTO 1 MOAN(IKOBAHOTO HI3UHY 3
XeJMEepHUMH pedoBHHaMU. MozaugikoBanuii Hi3uH OyJo
OTPUMAHO IUISXOM AallWIIOBaHHS HI3MHY 3 OIITOBUM
aHTiAPUAOM. Y SKOCTI XEeNMEPHUX PEUOBHH 3aCTOCOBAHO
JuKIodeHak Hatpis i ammoninia. s Mikpo6ioJaorigHOro
JOCTI/UKCHHS BHUKOpHCTaHi 17 KIHIYHHX IOTaMiB
MikpoopraHismis, cepex Hux 2 mrramu E. faecalis, 6 —
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Staphylococcus spp., 4 — Streptococcus spp., 2 — E. coli i 3
mramu Proteus spp. Kynsrypu MmikpoopranizmiB Oyio
olepkaHo 3  Koyekuii saboparopii  Gioximii Ta
6iotexnonorii Y “IMI HAMH”. ¥V sxocti nopiBHSIHHS
BUKOPHCTOBYBAJIH HEMOAU(IKOBaHUH HI3MH, TUKIO(QEHAK
HaTpii Ta AaMmJIONINIH B  i30JIbOBAHOMY  BHTJISIAL.
AHTHMIKpOOHY aKTHBHICTh PEYOBHH Ta iX KOMOiHAmii
BU3HAYaNM JAUQY3IfHEM METOIOM  «KOJOIS3iB» 3
BUMIPIOBaHHSAM  JiaMeTpiB 30H 3aTPUMKH  POCTYy
Mikpooprasi3mie  [14].  IlpuroTyBaHHSI  CyCHEH3iH
MIKpOOpPTaHi3MiB i3  BH3HAYCHOIO  KOHIICHTPAIi€I0
MIKpOOHHMX KIITHH (ONTHYHA LIUIbHICTH) MPOBOAWIN 32
JIONIOMOT010 cTaHAapTy kajgamytHocTi (0,5 ox. 3a mxanoro
McFarland). BukopucroBysanu mpunax Densi-La-Meter
(Bupobuunrea PLIVA-Lachema, Yexist; moBxuHa XBHII
540 uM). CycneHsiro roTyBalu 3TiHO 3 IHCTPYKIIEIO 0
npuiiany Ta iHgopmaniiHOTo JUCTa PO HOBOBBEICHHS B
cucreMi oxopoH#u 310poB's Ne 163-2006 “CranmgapTusamis
MPUTOTYBaHH MiKpoOHHX cycmensiin”, M.Kuie [15].
CHHXPOHI3allil0 KyJNbTYp MPOBOIMIH 32 IOIOMOIOIO
HU3pKkoi  Temmepatypu  (4°C)  [16].  MikpoOHe
HAaBaHTAXKEHHs CTAHOBIIIO 107 MikpoOHMX KIiTHH Ha 1 Mt
CepelloBUIlA 1 BCTAHOBJIIOBAJOCS 32  CTaHIAPTOM
McFarland. ¥V po6oty Opanu 18-24-X TOIUHHY KYJIBTYpY
MikpoopraHi3miB. Iy OGakTepiii BUKOPHCTOBYBaIM arap
Mironepa-XUHTOHA. st Candida albicans
BUKOpHCTOBYBanu arap CaOypo. Jliamerpu 30H 3aTpUMKH
pOCTy MIKPOOPraHi3MiB 3aMipsuid 3a JOMOMOTOK MipHOT
TiHIHKE 3 TOYHICTIO BUMipioBaHHS 1,0 MMm. Ilpm ominmi
aHTHOAKTEpialbHOI aKTUBHOCTI JOCITIKYBAaHIX PEUOBHH
Ta X KOMITO3UIIii 3aCTOCOBYBAJIM TaKi KpUTeEPIi:

- BIACYTHICTh 30H 3aTPUMKH POCTY MIKpOOpPTaHi3MiB
HAaBKOJIO JIYHKH, a TAaK0XX 30HH 3aTpUMKH 10 10 MM BKazye
Ha Te, IO MIKPOOPTaHi3M He YyTJIHMBHUIl 10 BHECEHOTO B
JYHKY Tpenapary a0o KOHIICHTpaIlii aHTHMiKpOOHOT

pEYOBHHU;
- 30HH 3aTPUMKHU pocTy Aiametpom 10-15 MM BKa3yrOTh Ha
Majlly YyTIMBICT KyJAbTYpH [0 BHUIPOOOBYBaHOI

KOHIEHTpALi] aHTUMIKpOOHOT pEUOBHHH;

- 30HM 3aTPUMKH poOCTy Aiamerpom 15-25 wmm
PO3IIHIOIOTECS, SK MOKAa3HUK IMOMIPHOi YyTIHBOCTI
MIKpOOpTraHi3My JO KOHIEHTpamii BHUIpPOOOBYBaHOL
pEUYOBHHY;

- 30HM 3aTPUMKH POCTY, iaMeTp SKUX HEPEBHUIILYE 25 MM,
CBIIYUTH TIPO BHICOKY YYTIHBICTH MIiKpOOpPTaHi3MIB IO
BUIIPOOOBYBAHOT KOHLIEHTpPALIT aHTUMIKPOOHOT PEYOBHHHU.

Pe3yabTaTu T2 00roBOpeHHsA

B pe3ynbTaTi NpoBENEHUX IOCHIPKEHb BCTAHOBJICHO, IO
CTOCOBHO yCiX mocii/pkenux mramie Staphylococcus spp.
1,0 % BoasHi pO34uMHM HEMOAM(IKOBAHOTO HI3MHY Ta
aMIIONITIIHY B  130JJbOBAaHOMY BHIVIAIl 3AiHCHIOBAIA
cJ1a0Kni MPOTUMIKPOOHMI e(eKT (I1aMeTpH 30H 3aTPUMKHU
pocty y miamasowi Bix (13,0+0,0) Mmm mo (14,7+0,5) mMm)
(tabmuus 1). 1,0 % BoasHMIT po3unH qUKI0(EHAKY HATpis
B 130JIbBAHOMY BHIJISIII BUSIBUB TIOMIpHY ITPOTUMIKPOOHY
JII0 CTOCOBHO yCiX mociijpkeHux mmramis S. epidermidis
(miameTpu 30H 3aTpUMKH pocTy ¥ Mexax Bif (15,0+0,0) mm
mo (16,7+£0,5) mm). CrocoBHO 000X mmrTamiB S. aureus
JTUKIO(EHAK HATPis B 130JIbOBAHOMY BHITISAL 31HCHIOBAB
c1abKky TPOTHMIKPOOHY Ait0 (IiaMeTpw 30H 3aTPUMKH
pocty (12,7+0,5) mm i (14,0+0,0) mm). [llomo mosoBrHN
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Tabmuusa 1. IIporumikpodHa akTHBHiCTH KOMOiHANIH HeMoaM(iKOBAHOIO HI3MHY, IMKI0(eHaAKY HATPidA Ta
aMJIOJINIHY CTOCOBHO KJIHIYHUX IITaMiB MiKpOOpraHismis

JliameTp 30Hu 3aTpuMKu pocty, (M+m) MM, (n=3)
3 0,
Ne Hizun i[n}f:o?;na Amitonimia Hizun 1,0 % Hizun 1,0 % H:[ilz[]H dl)’(;a/; *
h [Itamu MikpoopraHizmi 1,0 % ™ 1,0 % + + FIETIOGE
/1 . 1,0 % . .. Hatpis 1,0 % +
BOJISTHUI . BOJSHUN IHKI0(eHaK aMJIOIITIIH .
BOJSTHUI . amogimiua 1,0
pO34YMH pO34YMH Hatpis 1,0 % 1,0 % o
po3unH %
1 Staphylococcus aureus 16 13,3+0,5 14,0+0,0 13,0+0,0 23,7052 | 22,0+0,0Y® | 23,7+05129
2 Staphylococcus aureus 19 13,7+0,5 12,7+0,5 13,0+0,0 22,7+0,5 12 21,7+0,599 | 22,7+0,5 123
3 Staphylococcus epidermidis 14 | 14,0+0,0 15,0+0,0 14,0+£0,0 24,7059 | 23,000V | 24,3+0,512
4 Staphylococcus epidermidis 18 | 14,3+0,5 16,0+0,0 13,740,5 24,7+0,5 12 23,3+0,599 | 24,7+05123)
5 Staphylococcus epidermidis 22 | 14,0+0,0 16,7+0,5 13,0+0,0 26,0£0,0 V-2 24,7+0,5 99 | 26,0£0,0 V23
6 Staphylococcus epidermidis 23 | 14,7+0,5 16,3+0,5 13,0+0,0 25,740,592 25,3+0,5 99 | 25,7+0,5 V29
7 Streptococcus pneumoniae 14 | 16,7+0,5 3pOCTaHHs 3pOCTaHHS 18,0+0,0 3pOCTaHHs 18,3+0,5
8 Streptococcus pyogenes 12 13,7£0,5 13,7£0,5 spoctamms | 18,740,592 18,740,599 | 19,740,512
9 Streptococcus pyogenes 21 14,0+0,0 12,0+0,0 3pOCTaHHs 19,705 92 18,0£0,0 9¥ | 20,0+0,0 V-2
10 Streptococcus pyogenes 2432 17,7+0,5 3pOCTaHHS 3pOCTaHHS 19,0+0,0 3pOCTaHHS 19,3+0,5
11 Enterococcus faecalis 25 12,7+0,5 13,0+0,0 3pPOCTaHHS 15,7+0,5 15,7+0,5 17,7+0,5 92
12 Enterococcus faecalis 27 12,0+0,0 3pOCTAaHHA | 3POCTAHHS 16,7+0,5 15,3+0,5 18,0+0,0 V-2
13 Escherichia coli 29 13,0+0,0 13,340,5 3pOCTaHHS 18,0+0,0 16,7+0,5 17,7+0,5 V2
14 Escherichia coli 36 13,0+0,0 13,0+0,0 3pOCTaHHS 17,7+0,5 16,0+0,0 18,7+0,5 V-2
15 Proteus vulgaris 35 3pOCTAHHS 3pOCTAHHS 3pPOCTAHHS 3pOCTAHHS 3pOCTAHHS 14,0+0,0
16 Proteus mirabilis 47 3pOCTAHHS 3pOCTAHHS 3POCTaHHS 3pOCTAHHS 3pOCTAHHS 14,0+0,0
17 Proteus mirabilis 49 3pOCTaHHs 3pOCTaHHs 3pOCTaHHs 3pOCTaHHS 3pOCTaHHs 14,3+0,5
D'p < 0,05 y nopieHAHHI 3 MOKa3HMKOM HEMOAU(IKOBAHOTO Hi3HHY B 130/IbOBAHOMY BUIJISI;
2 p < 0,05 y NOpiBHSAHHI 3 NOKa3HUKOM IUKIOPEHAKY HATPisl B 1301b0OBAHOMY BHITIS;
3 p < 0,05 y nopiBHAHHI 3 HOKA3HUKOM aMJIOAIIIHY B i30Jb0BAHOMY BUIJIA.
OCIHIIKEHNUX IITaMiB Streptococcus spp. IMpu xombGinyBanHi 1,0 % BOASHUX PO3YHHIB
HeMoau(DiKOBaHUIA Hi3WH BUSIBUB MOMipHY  HEeMOAW(IKOBAaHOTO HI3WHY, IWUKIOQEHAKy HATpisi Ta

MPOTHMIKPOOHY aKTHBHICTH (JiaMeTpH 30H 3aTPUMKH
pocty y Mmexax Bim (16,7+0,5) mm mo (17,7+0,5) mm).
UyTiauBICTh KIIHIYHUX [ITAMIB E. faecalis momo
HeMOIM(]IKOBAaHOTO  HI3WHY  BHSBWIIACh  CIIAOKOIO
(miametpu 30H 3atpumku pocty  (12,0£0,0) mMm i
(12,7+0,5) wm). TlonoBuHa JOCHIJKEHUX IITAMIB
Streptococcus spp. i E. faecalis BusBumu cnaOky
YyTIUBICTh MIONO AUKIOPEHAKY HATPis B i30JIbOBAHOMY
BUJIAAl (ZiaMeTpu 30H 3aTPUMKH POCTY Yy MeXax BiJ
(12,0+£0,0) mm 1o (13,740,5) mm). logo amioximiny B
130JIbOBAaHOMY BHTJISII TOCIIKeHI mTamMu Streptococcus
spp. 1 E. faecalis 6ynu neuytiusumu.

B pe3ynbTarti €KCIIepUMEHTIB 3
rpaMHETaTHBHAMH TECT-IITaMaMHU MIKpOOPTaHi3MiB OyIo
BCTaHOBJEHO, IO B 130JIbOBAHOMY BHIJISAI  JIMIIE
HeMoAu(iKOBaHUH HI3WH 1 OUKIO(GEHAaK HATPis BUSBHIN
c1abKy MPOTHMIKPOOHY aKTHBHICTh CTOCOBHO KJIIHIYHHUX
wramiB E. coli (miameTpu 30H 3aTpUMKH POCTY y Me)ax
Bix (13,0+£0,0) mm 1o (13,340,5) mm). Kniniuni mramu
Proteus spp. 10 HEMOAMKOBAHOTO Hi3WHY 1 AUKIO(PEHAKY
HATpisl B i30JIbOBAHOMY BUTJISIJII BUSIBUJIMCH HEUY TIIMBUMU.
Jlo amioziniHy OAHUH 3 JOCIIIKEHNX IPaMHETaTHBHUX
KITIHIYHUX IITaMiB MIKpOOPTaHIi3MiB TaKOXX HE BHSBUB
Yy TJIMBOCTI.
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aMIIONIMIHY B YCIX BHIAAKaX iX MPOTHMIKpOOHA
AKTUBHICTH MIOA0 KIIIHIYHUX MITaMiB S. aureus 3pocTaia
JI0 TIOMipHOT (AiaMeTpH 30H 3aTPUMKH POCTY B Jiama3oHi
Bix (22,0+0,0) mm mo (23,7+0,5) mm, p < 0,05 y
NOPIBHSIHHI 3 TIOKa3HUKaMH PEYOBUH B 130JbOBAHOMY
BUTJISI). Haii0inpiry d4yTiauBicTh 10 KOMOIHAIi#
Hemou(dikoBaHOro Hi3MHY, nauKiIodeHaka Hartpis i
amJIofimiHa BUSBWIM  KiiHiuHi mrTamu S. epidermidis
(miameTpu 30H 3aTPUMKHU pOCTY B Aiana3oHi Bif (23,0+0,0)
MM 10 (26,0+0,0) MM, p < 0,05 y mopiBHSHHI 3
TIOKa3HUKaM{ PEYOBHH B 130Jb0BaHOMY BHIJIsiAL).UBEpTh
JOCHIDKEHNX KiIiHiYHuX mrramiB S. epidermidis BusBran
BHCOKY UYTJIHBICTh IIOA0 KOMOiHAIliT HeMOar(]iKOBaHOTO
HI3WHY 1 aMIIOJIiTIiHA, TOJIOBHHA — JJO KOMOIHAIT HI3WHY i
TUKIO(QEeHaKy HaTpis Ta 10 MOTpiifHOT KoMOiHaIii HI3HHY,
JTUKIO(GeHaKy HAaTpisd 1 aMIIOIiiHa.

Moo ycix MOCHIKEHUX NPEICTaBHUKIB POy
Streptococcus zist komOiHaIiii HeMoAN(IKOBAHOTO HI3UHY
3 IUKI0(EHaKOM HaTpis Ta moTpiitHol KoMOiHamii HI3HUHY,
IUKIIoQeHaky i amiofinmiHy Oyia HMOMIpHOIO (IiamMerpu
30H 3aTPUMKH pOCTy B nmiama3odi Bix (18,0£0,0) MM 1o
(20,0+0,0) mm). Ilpore mojoOBHHA IOCITIKEHUX LITAMIB
Streptococcus spp. BHUSBHIIINCH B3arajli HEUyTIMBUMH JI0
KoMOiHali1 HeMoaN(iKOBAaHOTO HI3UHY 1 aMJIOIIIHY.
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Illogo  mocmimKeHWX  KITHIYHAX  IITaMiB
E.faecalis nporumikpobHa Jist  yciX JOCHIKEHHX
KOMOIHAIi peyoBUH Oyja MOMIPHOIO (IiaMeTpu 30H
3aTPUMKH pocTy y Mexax Bix (15,3+0,5) mm 1o (18,0+0,0)
MM) 1 BUIIIOIO 32 JiF0 PEYOBUH B i30JIbOBAHOMY BUTJISIL.

B pe3ynbTarti eKCIIepUMEHTIB 3
rpaMHETaTHBHUMH KITIIHIYHAMHA ITaMaMu
MIKpPOOPTaHi3MiB BCTaHOBIICHO, [0 TOMipHO Yy TIUBOIO 110
yCciX  JocmimpkeHHMX ~KOMOIHAmii  HeMoauQiKOBaHOTO
Hi3WHY, AWKIO(eHaKy HaTpif i aMIIOAIINIHY BHSBIIHNCH
obuaBa mocimkeni kainiuHi mrramu E.coli (miamerpu 30u
3aTpUMKH pocTy y niamasoni Bim (16,0+0,0) MM 1o
(18,7+0,5) mm). IIpencraBuuku Proteus spp. BusiBHIHCH
HEYYTJIMBUMHU ILIOA0 MOJBIMHMX KOMOiHaWid HI3UHY 3
JUKIO(EHaKOM HaTpis Ta HI3UHY 3 aMJIOAINIHIHOM.
[otpilina  komOiHamiss HeMOAM(IKOBAaHOTO  Hi3WHAa,
JukiaodeHaka HaTpis 1 amioAimiHa 3jiliCHIOBaNa Ha
KIIiHIYHI mTamMu Proteus spp. ciaGkuii mpoTHMIKpOOHHIA
edekT (miameTpu 30H 3aTPUMKH POCTY y JiamasoHi Bix
(14,0+0,0) mm 10 (14,3£0,5) mm).

BuznaueHo MIPOTHMIKPOOHY aKTHBHICTH
KOMOIHAIifl aleTHIhOBAaHOTO HI3WHY 3 TUKIO(PEHAKOM
HaTpis 1 amJoniniHoM. Pe3ynbraTu q0oCipKeHb HaBeIeH] Y
Tabnuni 2.

IMpu xomOinyBauHi 1,0 % BOJSHUX pO3UYMHIB
alleTWIbOBAHOTO  HI3WMHY, JAUKIO(EHaKy Harpis Ta
aMJIONIMIHY B YCIX BHUMAgKaxX MOJBIHHOT KOMOiHAIi
(aueTnnbOBaHUI HI3WH 3 JAMKIO(GEHAKOM HaTpis Ta
aTleTIIFOBAHUNA HI3WH 3 aMJIOIIIHOM) MPOTHMIKpOOHa
AKTUBHICTh M0N0 KIIHIYHUX IITaMiB S. aureus 3pocTaia
JI0 TIOMipHOT (iaMeTpu 30H 3aTPUMKH POCTY B [iana3oHi

Binm (24,0£0,0) mm mo (24,7£0,5) MM, p < 0,05 y
MOPIBHSAHHI 3 MOKa3HUKaMU PEYOBHH B 130JIbOBAHOMY
Burisiai). UyTaMBICTh KIIHIYHUX IITaMIB S. aureus o0
motpiitHoi komOiHamii 1,0 % BOXSHUX PO3YHHIB
alleTHJIbOBAaHOTO  HI3WHY, JUKIO(eHaKy Harpis Ta
aMJIOMIIHY 3pocTaja J0 BHCOKOTO CTYIEHIO (miamerpu
30H 3aTPUMKH POCTY B nmiama3odi Bixm (26,0+0,0) MM 1o
(26,3+£0,5) mm, p < 0,05 y mopiBHSAHHI 3 NMOKAa3HHKAMHU
PEUOBHH B 130JbOBAHOMY BHIJIAMII). AmHanoriyHAN
MPOTHMIKpOOHMH e(eKT crocTepiraBcsi 1 CTOCOBHO
JOCTIKeHNX KiTiHIuHKX mramiB S. epidermidis. Jliamerpu
30H 3arpuMKd pocty S. epidermidis mix BmMBOM
MOJMBIMHUX KOMOIHAIM  aAIeTHIHOBAHOTO HI3UHY 3
JUKI0(EHaKOM HaTpist ab0 amJIOZINiHOM KOJHMBAIUCh Y
Mexax Bix (23,7+0,5) mm 1o (24,7+0,5) mm (p < 0,05 y
MOPIBHSAHHI 3 MOKa3HHUKaMU PEYOBHH B 130JIbOBAHOMY
Burisiai). IlporumikpoOHa nist moTpidiHOT KoMOiHaIil
alleTWIHOBAaHOTO  HI3WHY, IUKIOPEHaKy HaTpii Ta
aMmJIOmiMmiHy Ha KiiHiuHI mrramu S. epidermidis, sk i mo
wramiB S. aureus, 3pocTaga 10 BHCOKOTO CTYICHIO
(miamMeTpH 30H 3aTPUMKH POCTY Y Mexkax Bif (25,3+0,5) mm
1o (26,7+0,5) mm), p < 0,05 y mopiBHSHHI 3 TOKa3HUKAMH
PEYOBHH B 130JIbOBAHOMY BUTJISI).

Ilomo ycix mpencTaBHUKIB Streptococcus spp.
OPOTHMIKPOOHA Jist  YCIX JOCHTI[HKEHUX KOMOiHAMin
alleTHJIbOBAHOTO HI3WHY 3 JAMKIO(QEHAKOM HaTpis Ta
aMJIOZIMIHOM Ta MOTpiHOI KOMOiHaWii Hi3uHY,
JUKJIO(QEHAKY 1 amJIoAimiHy Oylia MOMIpHOK (IiameTpu
30H 3aTPUMKH POCTy B miamaszodi Bix (18,7+£0,5) MM 1o
(24,740,5) mm).

Taoauus 2. IlporumikpoOHa aKTHUBHiCTH KOMOIHALIN alleTWILOBAHOIO HI3MHY, IMKJI0(EeHaKy HATPIA i
aMJIOAINIHY CTOCOBHO KJIIHIYHUX IITAMIB MiKpOOpPraHi3miB

Ne [lItamu MiKpoopraHizmis JliameTp 30uu 3atpuMKH pocty, (MEm) MM, (n=3)

/1t Hizun Huknopena | Amonimnin AnetunpoBaH | AlLETHIbOBaH | AIETHIHOBaHH
1,0% K HATpist 1,0% uit Hi3uH 1,0 uii HizuH 1,0 i Hizun 1,0 % +
BOJITHUI 1,0% BOJISTHUI % + % + JUKI0(eHaK
pO34YHH BOJISTHHI pO34MH JMKIIO(eHaK aMITOAITiH Harpis 1,0 % +

pO3UMH Hatpis 1,0 % 1,0% amoximi 1,0
%

1 Staphylococcus aureus 16 13,3+0,5 14,0+£0,0 13,0+0,0 247+0592 | 24,0+0,0V% | 26,3+0,5Y2 )

2 Staphylococcus aureus 19 13,7+0,5 12,740,5 13,0+0,0 24,7+0,592 | 24,0£0,0 9 | 26,0+0,0 2

3 Staphylococcus epidermidis 14 | 14,0+0,0 15,0+0,0 14,0+0,0 24,740,592 | 23,740,513 | 25,340,512

4 Staphylococcus epidermidis 18 | 14,3+0,5 16,0+0,0 13,740,5 24,0£0,0 92 | 24,0£0,0 99 | 26,0+0,0 29

5 Staphylococcus epidermidis 22 | 14,0+0,0 16,7+0,5 13,0+0,0 24,7+0592 | 23,7+0,5 26,7+0,5 123

6 Staphylococcus epidermidis 23 | 14,7+0,5 16,3+0,5 13,0+0,0 24,740,592 | 24,7+0,5 25,740,512 3)

7 Streptococcus pneumoniae 14 16,7+0,5 3pOCTaHHS 3pOCTaHHS 19,7+0,5 18,7+0,5 21,7+0,5

8 Streptococcus pyogenes 12 13,7+0,5 13,740,5 3POCTaHHA 22,0£0,0 93 | 21,0+0,0 23,0£0,0 V-2

9 Streptococcus pyogenes 21 14,0+0,0 12,0+0,0 3pOCTaHHA 22,3+0,5 93 | 20,7+0,5 22,740,592

10 Streptococcus pyogenes 2432 17,7+0,5 3pOCTaHHS 3pOCTaHHS 24,7+0,5 20,0+0,0 22,0+0,0

11 Enterococcus faecalis 25 12,7+0,5 13,0+0,0 3pOCTaHHS 20,7£0,5 99 | 20,0+0,0 Y% | 22,0+0,0 V2

12 Enterococcus faecalis 27 12,0+0,0 3pOCTaHHs 3pOCTaHHs 22,0+0,0 21,0+0,0 22,7405V

13 Escherichia coli 29 13,0+0,0 13,340,5 3pOCTaHHA 20,0+0,0 19,7+0,5 21,740,592

14 Escherichia coli 36 13,0+0,0 13,0+0,0 3pOCTaHHA 19,0+0,0 18,0+0,0 20,0+0,0 -2

15 Proteus vulgaris 35 3pOCTaHHS 3pOCTaHHS 3POCTaHHS 15,3+0,5 15,7+0,5 18,0+0,0

16 Proteus mirabilis 47 3pOCTaHHS 3pOCTaHHS 3POCTaHHS 16,7+0,5 15,3+0,5 18,7+0,5

17 Proteus mirabilis 49 3pOCTaHHS 3pOCTaHHS 3pOCTaHHS 17,0+0,0 15,7+0,5 18,0+0,0

D'p < 0,05 y nopiBHAHHI 3 MOKA3HMKOM HEMOAU(IKOBAHOTO Hi3HHY B 130]IbOBAHOMY BUIJISII;
2 p < 0,05 y nOpiBHSAHHI 3 NOKa3HUKOM TUKJIOPEHAKY HATPisl B 1301b0OBAHOMY BHIJISI;
3 p < 0,05 y nOpiBHAHHI 3 MOKa3HUKOM aMJIOJIIMiHy B i30Jb0BAHOMY BHIJISLILI.

DOI: 10.5281/zeno0do.11636531
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Cxoxi  pe3ynpTaTH, a caMe¢  IOMIpHUIA
NPOTUMIKPOOHMI  edekT, OTpuUMaHi 1 JuId  BCIX
3aCTOCOBAaHMX KOMOIHAIlif  aleTHIbOBAHOTO HI3WHY,

JMUKIO(PCHAKY 1 aMJIOJiMiHAa Yy BIiIHOUICHHI KITIHIYHUX
wrami  E.faecalis (miamerpu 30H 3atpuMku pocty y
meskax Bix (20,0+0,0) mm 1o (22,740,5) Mm).

CrocoBHO ycix KIIIHIYHAX ITamMiB
TpaMHETaTHBHAX MIKpOOpPTaHi3MiB SK MOIBIHHI, Tak i
moTpiifHa KOMOIHAIIA aleTHILOBAHOTO Hi3HHY,
IUKIOpEeHaKy HaTpis 1 amioXimiHa  37ifiCHIOBaia
MOMIPHHN TIPOTHUMIKpOOHUH edekT, skuit OyB memo
BUIIMH TpW TOTpiiHOMY KOMOiHyBaHHI. JliameTpu 30H
3aTPUMKH POCTY KIiHiYHMX mTamiB E.coli komuBanucs y
Mmexax Bin (18,0+£0,0) mm mmo (21,7+0,5) mm, Proteus spp.
—y mexax Big (15,3+0,5) mm 1o (18,7£0,5) mm.

BucHoBku

1. Tpm KOMOiHyBaHHI HeMOAH(IKOBAaHOTO HI3UHY,
TUKIO(pEHaKy HATpis Ta aMIIOMIMIHY CIIOCTEpEKEHO
M ABUIICHHS TPOTUMIKPOOHOT 1ii KOMOIHAIH 10 BUCOKOI
CTOCOBHO YaCTHHH KIIHIYHHUX MTaMiB S. epidermidis Ta 1o
MOMIpHOI — CTOCOBHO peITH KIIHIYHUX IITaMiB
TPaMIO3UTUBHUX MikpoopraHismiB Ta E.coli. 2. Ilpm
KOMOiHyBaHHI HeMOJM(]IKOBAaHOTO Hi3MHY, JUKIO(pEHaKa
HaTpisg i amIIofiNmiHy Haie()eKTHBHIIIOK BHSBUIIACH X
NOTpiiiHa KOMOiHallid, K2 OKPIM BUCOKOI TPOTUMIKPOOHOT
nii ctocoBHo 50,0 % wimiHiYHUX ITaMiB S. epidermidis Ta
MOMIPHOT — CTOCOBHO S. aureus, E.faecalis, peritu mramis
S. epidermidis ta E.coli BusiBuia cnabKy NpOTUMIKpOOHY
IO CTOCOBHO IOCHIDKEHUX KIIHIYHUX WITaMiB Proteus

Spp.
3. TIlpm KOMOIHyBaHHI ~ alleTHIILOBAHOTO  HIi3WHY,
MUKIO(pEHaKy HaTpis 1 aMJIOAiMiHy CHOCTEPEkKEHO

MiABUIICHHS TPOTUMIKPOOHOI 1ii KOMOiHamiii Ak 10
TPaMIIO3UTUBHUX, TaK 1 JO T'PaMHETaTUBHHUX KIIHIYHUX
HITaMiB MIKPOOPIaHi3MiB.

4. Tlpu TOpIBHAUIBHOMY aHali3i  MPOTUMIKPOOHOT
aktuBHOCTI 1,0 % BOASHUX PO34YMHIB HEMOAN(IKOBAHOTO
HI3MHY, AMKJIO(pEeHaKa HaTPis, aMJIOIiHA B 130JIbOBAHOMY
BUIVISIAI Ta I1X KOMOIHAI[iff, a TakoK aleTHILOBAHOIO
HI3WHY B KOMOIHAmisX 3 JOUKIOPEHAKOM HATpis |
AMITOIIIIHOM HAaWOLIBII epEeKTHBHOO TI0 BiTHOIICHHIO JI0
JMOCTDKCHUX KIIHIYHAX [ITaMiB TPaMIIO3UTHUBHHUX Ta
TrpaMHETaTHBHUX MiKpOOPTraHi3MiB BHUSBHIJIACH IOTpiiiHA
koMmOiHaris 1,0 % BOOSHUX PO3YHHIB AlETIIFOBAHOTO
Hi3WHY, TUKI0(EHAKY HATPis i aMIIOJIiMiHA.

Antimicrobial effects of pharmaceutical compositions
of nisin with auxiliary components

Tetyana Osolodchenko, Artur Martynov, Iryna
Andreieva, Nadiya Zavada, Olena Batrak, Iryna
Ryabova

Introduction. One of the promising methods of
combating antibiotic resistance can be the combination of
nisin with helper substances that do not have a direct
antimicrobial effect, but in one way or another bind the
resistance factors of bacteria, restoring their sensitivity to
classical antibiotics. The search for helper substances
among already known and well-studied substances is
considered a promising direction in the fight against the
resistance of microorganisms. The aim of the work is the

DOI: 10.5281/zenodo.

microbiological substantiation of the feasibility of
creating pharmaceutical compositions based on nisin with
auxiliary substances for the treatment of infectious and
purulent-inflammatory diseases. Materials & methods.
The antimicrobial activity of 1.0% aqueous solutions of
unmodified and modified nisin with helper substances
was determined. Modified nisin was obtained by acylation
of nisin with acetic anhydride. Diclofenac sodium and
amlodipine are used as auxiliary substances. 17 clinical
strains of microorganisms were used for microbiological
research. The antimicrobial activity of substances and
their combinations was determined by the diffusion
method of "wells" with the measurement of the diameters
of the zones of growth retardation of microorganisms.
Results & discussion 1.0% aqueous solutions of
unmodified nisin and amlodipine in isolated form exerted
mainly a weak antimicrobial effect on gram-positive
microorganisms. Moderate sensitivity of clinical strains of
S. epidermidis and weak sensitivity of S. aureus and E.
faecalis to sodium diclofenac was established. With
regard to clinical strains of gram-negative
microorganisms, all investigated substances in isolated
form were inactive or weakly active. When combining
unmodified nisin, diclofenac sodium and amlodipine, an
increase in the antimicrobial effect of the combinations
was observed to a high level against some clinical strains
of S. epidermidis and to a moderate level against the
remaining clinical strains of gram-positive
microorganisms and E. coli. When combining 1.0%
aqueous solutions of unmodified nisin, diclofenac sodium
and amlodipine in all cases, their antimicrobial activity
against clinical strains of S. aureus increased to moderate.
Clinical strains of S. epidermidis showed the greatest
sensitivity to combinations of unmodified nisin,
diclofenac sodium and amlodipine. Regarding all
investigated representatives of the genus Streptococcus,
the effect of combinations of unmodified nisin with
diclofenac sodium and the triple combination of nisin,
diclofenac and amlodipine was moderate. However, half
of the studied strains of Streptococcus spp. were generally
insensitive to the combination of unmodified nisin and
amlodipine. Regarding the studied clinical strains of
E.faecalis, the antimicrobial effect of all studied
combinations of substances was moderate. As a result of
experiments with gram-negative clinical strains of
microorganisms, it was established that E.coli strains
were moderately sensitive to all tested combinations of
unmodified nisin, sodium diclofenac and amlodipine.
Representatives of Proteus spp. were insensitive to double
combinations of unmodified nisin with diclofenac sodium
and nisin with amlodipine. The triple combination of
unmadified nisin, diclofenac sodium and amlodipine was
effective on clinical strains of Proteus spp. weak
antimicrobial effect. When combining 1.0% aqueous
solutions of acetylated nisin, diclofenac sodium and
amlodipine in all cases of a double combination, the
antimicrobial activity against clinical strains of S. aureus
and S. epidermidis increased to a moderate level, and to a
high level in relation to the triple combination. Regarding
the representatives of Streptococcus spp., E.faecalis and
gram-negative microorganisms, the antimicrobial effect of
all studied combinations was moderate. Conclusion. 1.



23 P.- Annals of Mechnikov Institute. 2024. N 2
www.imiamn.org.ua /journal.htm

When combining unmodified nisin, diclofenac sodium
and amlodipine, an increase in the antimicrobial effect of
the combinations was observed to a high level in relation
to some of the clinical strains of S. epidermidis and to a
moderate level in relation to the rest of the clinical strains
of gram-positive microorganisms and E.coli. 2. When
combining unmodified nisin, diclofenac sodium and
amlodipine, their triple combination was the most
effective, which, in addition to a high antimicrobial effect
against 50.0% of clinical strains of S. epidermidis and a
moderate one against S. aureus, E.faecalis, the remaining
strains of S. epidermidis and E.coli showed a weak
antimicrobial effect against the studied clinical strains of
Proteus spp.3. When combining acetylated nisin,
diclofenac sodium and amlodipine, an increase in the
antimicrobial effect of the combinations was observed
against both gram-positive and gram-negative
microorganisms. 4. In a comparative analysis of the
antimicrobial activity of 1.0% aqueous solutions of
unmodified nisin, diclofenac sodium, amlodipine in
isolated form and their combinations, as well as
acetylated nisin in combinations with diclofenac sodium
and amlodipine, the most effective against the studied
clinical strains of gram-positive and gram-negative
microorganisms a triple combination of 1.0% aqueous
solutions of acetylated nisin, diclofenac sodium and
amlodipine was found.

Key words: nisin, acetylated nisin, auxiliary components,
diclofenac sodium, amlodipine, pharmaceutical
compositions, microorganisms, antimicrobial activity
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