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OmHAM 3 TEepCHEeKTHBHUX METOIIB OOpoThOm 3
MATOTeHHIUMH OaKTepisiMA € BUKOPUCTAHHS OaKTepiONWHIB.
BakrepionHr MaroTh psji  IepeBar, IO JI03BOJIAIOTH
BUKOPHCTOBYBATH 1X B IKOCTI aJlbTepHATHBY aHTUOI0THKAM,
a camMe MalThb AaHTUMIKpDOOHY aKTHBHICTb, HHU3BKY
TOKCUYHICTh, IUUPOKUH 1 BY3bKHMH CHEKTp Aii pi3HHX
HENTHIB, JAal0Th MOJMJIMBICTh CTBOPEHHS Ha iX OCHOBI
GioimkenepHux KOHCTpyKmii [1]. HaiiGingpm BimoMum
MPEICTaBHUKOM  OaKTepiomuHiB € Hi3MH. Hi3uH €
HATYPAJIbHAM HETOKCHYHHM IENTHIOM, SKHH OTPUMYEThCS
32 JONOMOTOK  CHELiaJbHOTO  INTaMy  Xap4oBoi
MoJIo4HOKHKCIIOl OakTepii Lactococcus lactis subsp. lactis B
nporeci ¢epmenranii. Hisun Bu3HaHHN Oe3NCYHUM NpH
BUKOpHCTaHHI Oinbmn HiXK B 50 kpaimax. [2], [3], [4].
HesBaxaroun Ha HasIBHICTb aHTHOaKTepiaIbHUX
BJIACTHBOCTEH 1 aKTMBHE BUKOPHCTAaHHS HI3MHY B Xap4oBii
MPOMUCIIOBOCTI, HOTO MEIMYHE 3aCTOCYBaHHs HE BUXOIUThH
3a paMK{ EKCIICPUMEHTATIBHUX JOCIIKCHb 1 BiH J0CI HE
CXBaleHMHA 1Sl KIIHIYHOTO  3acTocyBaHHs  [5].
[lepcriekTUBHUM ~ MOXe OYyTH TO€IHAHHA HI3UHY 3
IHTiI0ITOpaMH PE3UCTEHTHOCTi, SKi HE MAaloTh MPIMOI
AHTHMIKPOOHOI [Iii, aJie¢ THM YH IHIITUM IIISTXOM 3B’S3YIOTh

(hakTOpH PE3UCTCHTHOCTI OaKTepii, BiTHOBIIOIOYH iX
YyTIUBICTh JO KJIACHYHUX aHTUOIOTHKIB. [HribiTopn
PE3UCTEHTHOCTI e  Ha3UBAIOTh  XCIICPHUMH

KOMITOHEHTaMH a0 MoJjieKyJaMu-noTeHiaropamu. Tlomryk
XEJIMEPHUX PEYOBHUH CEPEl BKE BIIOMHX Ta rapHO BUBUCHHX
cyOcraHIiii BBa)XarOTh NEePCIEKTUBHUM  HANPSIMKOM
60pOTHOM 3 PE3UCTEHTHICTIO MIKPOOPTaHi3MiB.

Meta po6oTu — MikpoOGionoriuHe oOIpyHTYBaHHS
JIOLJIHOCTI CTBOpPEHHS (papMalleBTHYHHMX KOMIIO3MIIH Ha
OCHOBI HI3WHY, AWKIO(EHaKy HATpis Ta aMIIOiMiHA st
JKyBaHHS THpEKIITHIX Ta THIHO-3aImaIbHIX
3aXBOPIOBAHb.

Marepiajiu Ta MmeToaAn

JocaigxeHo mpoTHMIKpoOHY akTHBHICTH 1,0 % BomsHHX
PO3UMHIB Hi3WHY, IUKIO(EHaKy HATpis, aMJIOINiHy Ta iX
koMOiHarii. MoaudikoBaHnii Hi3UH OyJO0 OTpPUMAaHO 3a
JIOTIOMOT' 00 010XIMIYHMX METOIIB IIITXOM all€THIIOBAHHS 3

OILITOBUM aHT1APUIOM. Jlist MiKpOOi0JIOTiYHOTO
JIOCTI/DKEHHST  JIOCHIJDKYBaHMX  PEYOBUH  BUKOPHUCTaHI
€TaJIOHHI TECT-KyJbTypH rPaMIIO3UTUBHUX 1

TrpaMHETaTMBHUX OakTepiid, sKi Halexarb 10 pPI3HUX
TakcoHOMiuHMX rpym: Staphylococcus aureus ATCC 25923,
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Staphylococcus aureus ATCC 6538-P,
Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Pseudomonas aeruginosa ATCC 9027,
Bacillus subtilis ATCC6633,Proteus vulgaris ATCC 4636.
[MpoTurpuOKoBy  fil0  pEUOBMH  JOCH/DKEHO  Ha
pedepentnomy mrami Candida albicans ATCC 885-653.
KynbTypu MikpoopranizmiB 0yisio onepxkaHo 3 naboparopii
MenuuHOi Mikpobiosorii 3 My3seem MikpoopranizmiB JY
“IMI HAMH”. AHTUMIKpOOHY aKTHUBHICTb JOCIIIKYBaHUX
PEYOBHMH BU3HAYANH TUQPY3IHHAM METOAOM «KOJOIA3IBY» 3

BAMIPIOBAaHHSAM  JiaMeTpiB  30H  3aTPUMKH  POCTY
MIKpPOOpTaHi3MiB [6].IIpuroryBanus cycrensiit
MIKpOOpPTaHi3MiB i3 ~ BH3HAYCHOIO  KOHIICHTPALIEIO

MIKpOOHHX KIITHH (ONTHYHA IMUTBHICTH) MPOBOIWIN 3a
JIOTIOMOTOI0 CTaHAapTy kajmamyTHOCTi (0,5 of. 3a mkajoro
McFarland). BuxopucroByBamu npunan Densi-La-Meter
(BupoOHunTBa PLIVA-Lachema, Yexis; nosxuna xBuii 540
HM). CycneHsilo TOTyBalM 3riIHO 3 IHCTPYKLIE 10
npwiaay Ta iHGOpMAaIiifHOTO JIMCTa MPO HOBOBBEJCHHS B
cucteMi oxoponu 310poB's Ne 163-2006 “Cranmaprusaiis
OPUTOTYBaHHS MIiKpoOHMX  cycmemsii”, ™.Kuis [7].
CHHXpOHI3aIII0 KyJBTYp HPOBOIWIN 33 JOINOMOTOIO
HU3bKO1 Temmnepatypu (4°C) [8]. MikpoOHe HaBaHTaXCHHS
cranoBuno 107 MikpOOHHX KIiTHH Ha 1 MJI cepemoBHINA i
BCTaHOBIIOBaNocs 3a cTaHgaptoM McFarland. ¥V poboty
Opanmn 18-24-x TOAWMHHY KyIBTYpYy MiKpoopraHi3mi. s
OakTepiii BUKOpUCTOBYBaJM arap Mionepa-XuHTtoHa. J{is
Candida albicans BuxopuctoByBanu arap Ca0ypo.
JliaMeTpu 30H 3aTPUMKH POCTY MIKpPOOpPraHi3MiB 3aMipsutH
3a JJOOMOT'0I0 MipHOT JIiHIMKH 3 TOUHICTIO BUMiptoBaHH: 1,0
mMm. Ilpm  ouiHmi  aHTHOaxkTepiajdbHOi  aKTUBHOCTI
JIOCIHIZPKYBaHUX PEYOBHH 3aCTOCOBYBAIM TaKi KpHUTEpii: -
BiJICYTHICTb 30H 3aTPHUMKH POCTY MiKpOOPTaHi3MiB HABKOJIO
JIYHKH, a TaKOK 30HH 3aTpUMKH 710 10 MM BKasye Ha Te, 10
MIKpPOOpraHi3M HE YyTIMBHH 10 BHECEHOTO B JIYHKY
mpemnapaTty abo KOHIIEHTpaIlii aHTUMIKPOOHOI PEUOBHHU; -
30HH 3aTPUMKH pocTy miameTpom 10-15 MM BKa3yroTh Ha
Mally UYyTIMBICTh  KYJBTYpH JIO  BHIIPOOOBYBaHOL
KOHLIEHTpAIIT aHTUMIKPOOHOI PEYOBUHH; - 30HH 3aTPUMKH
pocty miamMetpoM 15-25 MM pO3I[IHIOIOTHCS, SIK MOKA3HUK
MOMIPHOi YyTJIMBOCTI MIKPOOpPraHi3My 10 KOHIEHTpalii
BUIIPOOOBYBaHOT PEUYOBHMHM; - 30HH 3aTPUMKH POCTY,
JiaMeTp SKHUX IEpeBHILye 25 MM, CBIUUTH IPO BHUCOKY
YyTIUBICTH ~ MIKPOOpPraHi3MiB 0  BHIIPOOOBYBaHOI
KOHIICHTpAIlii aHTHUMIKpOOHOiI pedoBUHH. JloCiiIKeHHS
MPOBE/ICHI y TPHOX IMOBTOpax. [IpM MOCTaHOBII AOCIIIIB
JIOZIATKOBO TIPOBOJMJIM  KOHTPOJI POCTY KYJbTYpH B
cepenoBHILi 0e3 JIOCHiPKYBaHUX PEUOBHH, Y PO3UMHHUKY;
KOHTPOJI YHCTOTH CYCHEH3il MiKpoopraHizmMy (IUIIXOM
BHCiBy Ha HECEJIEKTHUBHI CEpelOBHINA) Ta CTEPHIIBHOCTI
cepeoBHILA.

Pe3yabTaTu Ta 00rOBOpPeHHS

Pesynbratu MiKpOOi0JIOTiHHIX JIOCITi PKEHb
npoTuMikpoOHOi axkTHBHOCTI 1,0 % BOASHHMX pPO3UMHIB
HI3UHY, TUKJIO(EHaKy HaTpisl, aMJIO/UITIHY B 130Jb0BAaHOMY
BUTIISAI Ta IX KOMOiHAmiii HaBenmeni y TtaOmumi 1.
BcTaHoBNI€HO MOMIPHMH CTYMiHB YyTJIMBOCTI TECT-IITaMiB
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S.aureus ATCC 6538-P Ta B. subtilis ATCC 6633 o 1,0
% BOITHOTO PO3YMHY HEMOIU(IKOBAHOTO HI3MHY (IiaMeTpH
30H 3aTPUMKH pocTy BignoBinHo (22,0+0,0) mm i (17,7£0,5)
MM). Uytnusicte TecT-mutamy S. aureus ATCC 25923 nmo
HeMOJU(]IKOBAaHOTO HI3UHY B 130JIbOBAHOMY BHIJISAI
BUsIBIIIAach ciabkoro. Cepen T0CTiDKEHUX IrpaMHEraTHBHUX
TecT-IITaMiB Mikpooprinizmie mumie P.aeruginosa ATCC
9027 BusiBuB moMmipHy 4yTiuBicTh momao 1,0 % BoasHOrO
PO3uMHY HEMOM(DIKOBAHOTO HI3UHY (IiaMeTp 30H 3aTPUMKHU
pocry (16,0£0,0) mm). s E. coli ATCC 25922 Ta P.
aeruginosa ATCC 27853, P. vulgaris ATCC 4636, C.
albicans ATCC  885-653  BcraHoBieHa  ciabka
nporuMikpobra miz 1,0 %  BoaSHOTO  pO3UMHY
HeMoAu(iKOBaHOTO HI3MHY (IiaMEeTpH 30H 3aTPUMKH POCTY
y nmiamasoni Bix (13,0+£0,0) mm mo (13,740,5) mm).
BcraHoBieHO MOMIpHUI CTYHIHB YyTIMBOCTI YCiX
JOCTIIKCHUX peepeHTHUX TECT-INTaMIB rPaMIO3UTHBHUX
Mikpooprasi3mis J10 1,0 % BOISIHOTO PO3YUHY JUKIOPECHAKY
HaTpisg B 130JIbOBAHOMY BHIUIAL (IiaMeTp 30H 3aTPUMKH
pocty y miamasoni Bix (15,0+0,0) mm g0 (19,0+£0,0) mm).
AxTuBHICTH 1,0 % BOISHOTO PO3YHHY AMKIO(PEHAKY HATPIs
MO0 TepeBakHOi OITBIIOCTI JOCHIIPKEHUX TECT-IITaMiB
rpamHeraTuBHUX MikpoopraHiamis Tta C. albicans ATCC
885-653 no 1,0 % BoasHOTO PO3UMHY IUKIO(EHAKY HATPIs
BUSBWJIACH CJAOKOKO (IiaMeTpu 30H 3aTPUMKH POCTYy Y
nmianasoHi Big (13,0+£0,0) MM 1o (13,7+0,5) mMm). Tect-mram
P.aeruginosa ATCC 9027 BUsSBUBCS B3arajii HEYyTJIHBHUM 10
1,0 % BOASIHOTO PO3YHHY TUKIOGEHAKY HATPISL.
BcTaHoBI€HO MOMIpHUH CTYMiHB Yy TIUBOCTI TECT-
IITaMiB TPaMIIO3UTHBHUX MikpoopraHiamiB g0 1,0 %
BOJISIHOTO PO3YMHY aMJIOJiMmiHa (AiaMeTpu 30H 3aTPUMKH
pocty B miamasosi Bix (16,0+£0,0) mm g0 (17,7£0,5) mm).
Cepen IOCHDKCHHX TpaMHETaTHBHUX MIiKpOOpPTaHi3MiB
nomipHy u9yTtinmBicth 10 1,0 % BOASHOTO pO3YMHY
awviionimia BusgBuB TecT- wmram E. coli ATCC 25922
(miametp 30HHU 3aTpuMKH pocty (16,0+0,) mm). CTocoBHO

pemTi  JOCH/DKEHUX  TECT-IITaMiB  IPaMHETATUBHHUX
mikpooprauizmie i C. albicans ATCC 885-653 1,0 %
BOMSHUI  PO3YMH  aMJjIOJiMiHA  TOPOSIBUB  CIaOKy

HNPOTUMIKPOOHY Ait0 (AiaMeTpH 30H 3aTPUMKH POCTY BiX
(13,0+0,0) MM 110 (14,0+0,0) Mm).

[Tpn koMOiHYBaHHI HEMOAM(IKOBAHOTO HI3UHY Ta
JTUKIO(EHAKY HaTpito BCTaHOBJICHO MOMIpHHN
MPOTUMIKPOOHMH e(EeKT CTOCOBHO YCIX JJOCIIIKSHHUX
TPaMIO3UTHBHUX u MepeBaXHOT OimpIIoCTi
TrpaMHETaTHBHUX pedepeHTHHX mTaMiB. JliameTpu 30H
3aTPUMKH pocty TecT-IITaMiB TPaMITO3UTHBHUX
MiKpoopraHi3MiB miepeOyBanu y miana3oHi Bix (21,0+£0,5) mm
10 (23,3+0,5) mm), Tecr-mramie E. coli ATCC 25922, P.
aeruginosa ATCC 27853 Ta P.aeruginosa ATCC 9027 —y
niamasoHi Bix (17,7+0,5) mm 1o (19,0+0,0) Mmm). UyTnusicTs
P. vulgaris ATCC 4636 Ta C. albicans ATCC 653/885
mpr  KOMOiHyBaHHI ~ HeMOAM(iKOBaHOTO  HI3UHY 3
JTUKIT0(GEHAaKOM HaTpis 3amumanacs caadkoro (IiaMerpu 30H
3aTpuMKu pocty (12,7+0,5) mm).

AHanoriyHuii eeKT BCTAaHOBJIEHO 1 pu KoMOiHyBaHHi 1,0
% BOASHUX PpO3YMHIB HI3MHY Ta aMIIOJINIHY Y
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coiBBigHOMmIeHHi 1:1. JliaMeTpn 30H 3aTPHMKH POCTY TECT-
IITaMiB TPAaMIO3UTHUBHUX MIKpOOpraHi3MiB IrepeOyBaiu y
miamaszoni Bixg (21,0£0,0) mm mo (21,7£0,5) mm), Tect-
mramiB E. coli ATCC 25922, P. aeruginosa ATCC 27853
ta P.aeruginosa ATCC 9027 — y miana3sosi Bifg (16,7+0,5)
mm 10 (17,7+0,5) mm). Uytnusicts P. vulgaris ATCC 4636
ta C. albicans ATCC 653/885 npu koMOiHyBaHHi Hi3HHY
3 aMJIOAIIIIHOM, SIK 1 IpU KOMOIHyBaHHI 3 AMKIO(MEHAKOM
HaTpisd, 3ainumainacs ciabkoroo (JIiaMeTpu 30H 3aTPUMKH
pocrty (12,0+0,0) Mm).

ITpn motpiitHomy komOGinyBarHi 1,0 % BoAsHMX
po3unHIB HeMOAN(iKOBAaHOTO HI3WHY, MTUKIO(PEHAKY HATPIs
Ta aMJIOAINiHY y chiBBigHOMIEHH] 1:1:1 cTymiHb 9y T/IIMBOCTI
yCiX MOCTIKEHNX pedepeHTHHX INTaMiB MIKpOOpTaHi3MiB
301TbITYBaBCA HECYTTEBO 1 3alWIIABCA IIOMIpHUM IS
IpaMIIO3UTHBHUX Ta IPaMHEraTUBHUX OaKTepiil i ciabkum —
st C.albicans ATCC 653-885. JliameTpu 30H 3aTpUMKH
POCTY TPaMIIO3UTUBHHX MIKPOOPraHi3MiB KOJHMBAJIUCH Yy
Mexax  Big  (22,7+0,0) MM mo  (23,740,5) wwM,
rpamHeratuBauX — Big (15,7+0,0) Mm g0 (20,0+0,0) MM,
C.albicans ATCC 653-885 — (14,7+0,5) mm.

I[Ipu xoMmOiHyBaHHI HOWKIO(EHAKYy HaTpiT 1
amyiofinmiHa 3 aneTwiboBaHUM HizmHOM (1,0 % BOmsIHI
po3umHH B cmiBBimHOmCHHI 1:1) cmocTepiramocs neske
30UTBIICHHS YYTIUBOCTI, ONHAK Yy MEXaX IOMIpHOI, IO
MOBIHHNX KOMOIHAIM TecT-ITaMiB T'PaMIO3UTHBHHUX Ta
rpaMHETraTUBHUX MikpoopraHizmiB. Ilpu komOiHyBaHHI
alleTUIILOBAHOTO HI3MHY 3 AMKIO(GEHAKOM HATpisl JiaMeTpH
30H 3aTPUMKH POCTY TPaMIO3UTHBHUX MIKpOOPraHi3MiB
Oymu (24,7+0,5) MM, rpaMHETaTUBHUX — KOJIMBAJIKHChH BiJ
(17,740,5) mm mo (21,7+0,5) mm. Ilpu xomOinyBaHHI
alleTWJIbOBAHOTO HI3WHY 3 aMJIOJAINIHOM JiaMeTpH 30H
3aTPUMKH ~ POCTY  TPAMIIO3UTHBHUX  MIiKPOOpPIraHi3MiB
3HAXOMMINCh Y Mexax Bix (23,7+0,5) mm 1o (24,7+0,5) MM,
rpamaeratuBHUX — Bif (17,0+0,0) mm mo (20,7+0,5) mm.
Yyrnusicte C.albicans ATCC 653-885 no moaBiitHHX
KOMOIHAIIIil aleTUIFOBAHOTO HI3WHY SK 3 TUKIO(PEHAKOM
HATpIs, TaK 1 3 aMIIOJITIHOM 3aJIUIIANACh CIA0KOIO.

IMpu notpiiinomy kom6GinyBanHi 1,0 % BOJSHUX
PO3YHHIB alleTUIILOBAHOTO HI3MHY, AMKIO(GEHAKY HATpis Ta
amIoJliniHy y cmiBBigHomenHi 1:1:1 cTymiHp 4yTIMBOCTI
TECT-IITaMiB IPaMIIO3UTHBHHUX MIKpOOpraHi3MiB
301IBIIMBCS 10 BUCOKOTO (AiaMeTpH 30H 3aTPUMKH POCTY y
Mexax Bin (25,7£0,0) MM mo (26,7+0,5) Mm) 1 3anumaBcs
MOMIpHUM JUISI TPaMHETaTUBHUX OakTepidl (IiameTpu 30H
3arpuMku pocty Bix (19,7+0,5) mm  mo (23,0+0,0) mwm).
TakoX JOCHIIKCHO TOMIpHY HPOTHTPUOKOBY  Iif0
MOTpiifHOT  KOMOIHAII  aleTHIHOBAaHOTO  HI3WHY 3
TUKIO(PEHAKOM HATpis 1 aMIIOMIIMIHOM MIOAO TECT-IITaMy
C.albicans ATCC 653-885  (miamerp 3aTpuMKH pPOCTY
(15,3+0,5) mm).
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Tab6auus 1 — IlpoTumMikpoOHa aKTHUBHICTh HI3MHY, IMKJI0(eHAKY HATPisA, amJoiniHy Ta ix koMOiHaLil cTOCOBHO
pedepeHTHUX mITaMiB MiKpoopraHizmis

Ne
n/

PeuoBuna

JliameTp 30HH 3aTpUMKHU pocTy, (M+m) mm, (n=3)

S. aureus
ATCC
25923

S. aureus
ATCC
6538-P

B.
subtilis
ATCC
6633

E. coli
ATCC
25922

P.
vulgaris
ATCC
4636

P.aerugi
nosa
ATCC
27853

P.aerugi
nosa
ATCC
9027

C.albican
s ATCC
653-885

Hizun 1,0 %
BOJISTHUN
pO3UYHH

14,0+0,0

22,0+0,0

17,7+0,5

13,0+0,0

13,0+0,0

13,7+0,5

16,0+0,0

13,0+0,0

Juknodenak
Hatpis 1,0 %
BOJISTHUI
PO3YHH

15,0+0,0

19,0+0,0

17,0+0,0

13,7+0,5

13,0+0,0

13,7+0,5

3pOCTaHH
s

13,0+0,0

AmitoiniH
1,0%
BOJISIHUI
PO3YHH

16,0+0,0

17,7+0,5

17,7+0,5

16,0+0,0

13,0+0,0

14,0+0,0

14,0+0,0

13,0+0,0

Hizun 1,0 %
+

JTUKJIO(PCHAK
Harpis 1,0 %

21,0+0,5

23,3+0,5

22,7+0,5

18,0+0,0

12,7+0,5

19,0+0,0

17,7+0,5

12,7+0,5

Hiszun 1,0 %
+
aMJIO I H

1,0%

21,0+0,0

21,7+0,5

21,7+0,5

16,7+0,5

12,0+0,0

17,7+0,5

16,7+0,5

12,0+0,0

Hiszun 1,0 %
+
JTUKIO(pEeHaK
Hatpis 1,0 %
+

aMITOTIITIH
1,0 %

22,740,5

23,0+0,0

23,740,5

19,7+0,5

15,7+0,5

20,0+0,0

19,3+0,5

14,7+0,5

AlleTHIEOBaH
ni HizuH 1,0
% +
JTUKIO(PCHAK
Harpist 1,0 %

24,7+0,5

24,7+0,5

24,7+0,5

21,7+0,5

17,7+0,5

19,0+0,0

18,0+0,0

14,3+0,5

AleTHIL0BaH
ni Hi3uH 1,0
% +
aMITOTIITIH
1,0%

23,7+0,5

24,7+0,5

24,0+0,0

20,7+0,5

17,0+0,0

18,7+0,5

17,7£0,5

14,7+0,5

AneTuibroBaH
nit Hi3uH 1,0
% +
JTUKIO(pEeHaK
Harpis 1,0 %
+

aMJIO I H

1,0%

25,740,5

26,0+0,8

26,7+0,5

23,0+0,0

19,7+0,5

21,0+0,0

20,7+0,5

15,3+0,5
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BucHoBkH

1. BcramoBmeno, mo 1,0 % BOmsgHI PO3YUHH
HeMoAn(iKOBaHOTO HI3WHY, IUKIOQEHAKy HATpis Ta
aMJIOZIIMIIHY B 130JIbOBAHOMY BUIJISNI 3/iHICHIOBAIIH
NOMIPHUH TPOTHMIKPOOHUH e(eKT IepeBaXHO Ha
TPaMIIO3UTHBHI ~ MIKpOOpraHisMum  Ta  0pH  iX
KOMOIHYyBaHHI — Ha I'pDaMIIO3UTHBHI Ta rpaMHEraTHUBHI
MIKpOOpTraHi3MH.

2. Monudikamis HI3UHY [UISXOM  alCTHIIOBAHHS
NPHU3BOAMIA OO MiIBUINEHHS HOTO MPOTUMIKPOOHOTO
epexTy B KOMOiHamisfX 3 AWKIO()EHAKOM HATpig i
aMJIOZIMTIHOM.

3. HaifiBummii npoTuMikpoOHHMIA edeKkT BHABHIA
notpiita komOiHamis 1,0 % BOOIHMX PpO3UYMHIB
alleTWIHOBAHOTO HI3WHY, IUKIOQEHAaKy HaTpii Ta
amJIoJiniHa CTOCOBHO pedepenTHHX HITaMiB
IPaMITO3UTHBHUX MIKpOOPIaHi3MiB.

Antimicrobial activity of nisin, diclofenac sodium,
amlodipine and their pharmaceutical compositions
regarding reference strains of microorganisms
Tetyana Osolodchenko, Artur Martynov, Iryna
Andreyeva, Nadiya Zavada, Olena Batrak, Iryna
Ryabova

Introduction. One of the promising methods of
combating pathogenic bacteria is the use of bacteriocins.
The most famous representative of bacteriocins is nisin.
It may be promising to combine nisin with resistance
inhibitors, which do not have a direct antimicrobial
effect, but somehow 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 microbiological substantiation of the feasibility of
creating pharmaceutical compositions based on nisin,
diclofenac sodium and amlodipine for the treatment of
infectious and purulent-inflammatory diseases.
Materials & methods. The antimicrobial activity of
1.0% aqueous solutions of nisin, diclofenac sodium,
amlodipine and their combinations was studied.
Modified nisin was obtained using biochemical methods
by acetylation with acetic anhydride. 8 reference test
cultures of microorganisms belonging to different
taxonomic groups were used for microbiological
research of the studied substances. The antimicrobial
activity of the studied substances was determined by the
diffusion method of "wells" with the measurement of
the diameters of the growth retardation zones of
microorganisms. Results & discussion. A moderate
degree of sensitivity of the test strains S. aureus ATCC
6538-P and B. subtilis ATCC 6633 to 1.0 % aqueous
solution of unmodified nisin was established. Among
the studied gram-negative test strains of microorganisms
only P.aeruginosa ATCC 9027 showed moderate
sensitivity to 1,0 % aqueous solution of unmodified
nisin. For E. coli ATCC 25922, P. aeruginosa ATCC
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27853, P. vulgaris ATCC 4636 and C. albicans ATCC
885-653 a weak antimicrobial effect of 1,0 % aqueous
solution of unmodified nisin was established. A
moderate degree of sensitivity of all investigated
reference test strains of gram-positive microorganisms
to 1.0 % aqueous solution of diclofenac sodium in
isolated form was established. The activity of 1.0 %
aqueous solution of diclofenac sodium against the vast
majority of tested test strains of gram-negative
microorganisms and C. albicans ATCC 885-653 to

1.0 % aqueous solution of diclofenac sodium was weak.
The test strain P.aeruginosa ATCC 9027 was completely
insensitive to 1.0 % aqueous solution of diclofenac
sodium. A moderate degree of sensitivity of the test
strains of gram-positive microorganisms to 1.0 %
aqueous solution of amlodipine was established. Among
the examined gram-negative microorganisms, the test
strain E. coli ATCC 25922 showed moderate sensitivity
to a 1.0% aqueous solution of amlodipine. Regarding
the rest of the examined test strains of gram-negative
microorganisms and C. albicans ATCC 885-653, the

1.0 % aqueous solution of amlodipine showed weak
antimicrobial activity. When combining unmodified
nisin and diclofenac sodium, a moderate antimicrobial
effect was established against all tested gram-positive
and the vast majority of gram-negative reference strains.
A similar effect was established when combining 1.0 %
aqueous solutions of nisin and amlodipine. With the
triple combination of 1.0 % aqueous solutions of
unmodified nisin, diclofenac sodium and amlodipine in
aratio of 1:1:1, the degree of sensitivity of all
investigated reference strains of microorganisms
increased insignificantly and remained moderate for
gram-positive and gram-negative bacteria and weak for
C. albicans ATCC 653- 885. When diclofenac sodium
and amlodipine were combined with acetylated nisin
(1.0 % aqueous solutions in a 1:1 ratio), there was some
increase in sensitivity, but within moderate limits, to
double combinations of test strains of gram-positive and
gram-negative microorganisms. Susceptibility of
C.albicans ATCC 653-885 to double combinations of
acetylated nisin with both diclofenac sodium and
amlodipine remained weak. With a triple combination of
1.0 % aqueous solutions of acetylated nisin, diclofenac
sodium and amlodipine in a ratio of 1:1:1, the degree of
sensitivity of test strains of gram-positive
microorganisms increased to high and remained
moderate for gram-negative bacteria. The moderate
antifungal effect of the triple combination of acetylated
nisin with diclofenac sodium and amlodipine against the
test strain C.albicans ATCC 653-885 was also
investigated. Conclusion. 1. It was established that 1.0
% aqueous solutions of unmodified nisin, diclofenac
sodium and amlodipine in isolated form exerted a
moderate antimicrobial effect mainly on gram-positive
microorganisms and, when combined, on gram-positive
and gram-negative microorganisms. 2. Modification of
nisin by acetylation led to an increase in its
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antimicrobial effect in combinations with diclofenac
sodium and amlodipine. 3. The triple combination of
1.0 % aqueous solutions of acetylated nisin, diclofenac
sodium, and amlodipine showed the highest
antimicrobial effect against reference strains of gram-
positive microorganisms.

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

References

1. Paul D. Cotter, R. Paul Ross, Colin Hill. Bacteriocins
— a viable alternative to antibiotics? Nat Rev Micro.
2012. Nell. P. 95-105.

2. Burov A. M. Experimental justification of the use of
a multicomponent gel with nisin for the prevention and
therapy of wound infection: dissertation. ... doctor of
philosophy: 03.00.07 — 222 "Medicine" / A. M. Burov;
Kharkiv National Medical University. Kharkiv, 2021.
176 p.

3. Kudryashov V. L., Alekseev V. V., Fursova N. A.
Nizin and natamycin are effective food microbiological
preservatives. Food industry. 2020. No. 2 (44). P. 67—
71.

4, Bisenova G.N., Sarmurzyna Z.S., Almagambetov
K.Kh., Toryna A.K., Borybaeva A.Zh. Study of
bacteriocin-producing activity of isolates and collection
cultures of lactic acid bacteria. Science news of
Kazakhstan. 2016. No. 1, (127). P.86-98.

5. Knysh, O. V., & Martynov, A. V.. Microbiological
substantiation of the use of synergistic polymyxin-nisin
combinations (review). Annals of mechnikov institute.
2023. No.2. P. 17-25.
https://doi.org/10.5281/zen0odo.8046043.

6. The study of the specific activity of antimicrobial
drugs: a method. recommendations / Y. L. Volyanskiy,I.
S. Gritsenko, V. P. Shyrokobokov et al. K. : St Ent Sc
Ph C Ministry of Helthcare of Ukraine, 2004. 38 p.

7. Standardization of the preparation of microbial
suspensions : Newsletter of innovations in health care
Ne 163-2006. Ministry of Health Care of Ukraine /Y. L.
Volyanskiy, L. G.Mironenko, S. V.Kalinichenko and
others. K. : Ukrmedpatentinform, 2006. 10 p.

8. Basnakyan I. A. Cultivation of microorganisms with
desired properties. M. : Medicine, 1992. - P. 29-59.

DOI: 10.5281/zenodo.10257367


https://doi.org/10.5281/zenodo.8046043

