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MOHITOPUHT CTABLILHOCTI B YACI
MMPOTUMIKPOBHOI'O E®EKTY
®APMALIEBTUYHUX KOMITO3UIII HA
OCHOBI HI3UHY 3 IHTIBITOPAMHU
PE3UCTEHTHOCTI
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Ousiena Barpak, Ipuna PsiooBa

Y «IneTutyT Mikpoo6iosorii Ta imynoJorii im. L. L.
MeunukoBa HamionaanHoi akagemii MeIHIHHX
HAYK YKpaiHm»
Beryn. PesucteHTHICTD 30yAHUKIB iH(EKUid 1o
aHTUOIOTUKIB HaOyBalOTh TNOIIMPEHHS 1 CTalOTh
cepiiozHOIO TpoOJieMOl0  chorojeHHs.  [loBinbHa
po3poOKka HOBHX MPOTUMIKPOOHHX 3ac00iB HE B 3MO31
BUPIMIMTH Wi [HUTaHHSI, TOMY IEPCHEKTHBHUM
HAaNpsIMKOM €  TIO€AHAHH aHTHOAKTepiaTbHHUX
npernapariB 3 pisHuMu Mexadizmamu gii [1]- [3]. B
OCTaHHI POKH TpUBEPTaE yBary (axiBIliB aHTUMIKPOOHi
NEeNTHAN, 30KpeMa Hi3HH, IO SKHX PE3UCTCHTHICTh
PO3BHBAETHCSI  MOBUIBHIINE, HDK [0  3BHYAHHHX
antubiotukie [4]. HisuH npoayKyeTbcs OakTepisMu
poxis Lactococcus, Streptococcus, Staphylococcus ta
Blautia i Hanexwuts 10 NTaHTHOIOTHKIB, GakTepioUHIB |
kiacy, cyoruny A [5]- [7]. Hi3sun BusHanuii sk
Oe3neuHmii Ta CXBaJCHHWH JJIsi BUKOPHCTaHHS B SKOCTI
Xap4yoBOi 10OaBKH, ajie HOro MeJUYHe 3aCTOCYBaHHS He
BUXOJAUTB 32 PaMKH €KCIICPHUMEHTAIBHHUX JOCITIKCHb i
BiH JIOCi HE CXBAJICHHH AJISl KITIHIYHOTO 3aCTOCYBaHHS [8,
9]. OcraHHi OOCTIIKEHHS MPOJEMOHCTPYBAIN HOTO
BHPaXCHY NPOTHMIKPOOHY Iif0o, OCOOJHBO IIOIO
pesuctenTHux mramiB Oaktepiii [10, 11]. KomGinaris

HI3WH-TIOJIMIKCHH ~ TPOJEMOHCTpyBajia  e(EKTHBHE
npurHideHHs  GiorumiBKoyTBOpeHHst — Pseudomonas
aeruginosa.  CuHepriyna  B3aeMojmisi  KOMOiHarii

aHTUOIOTHKA 3 aHTUMIKPOOHMM MENTHIOM J03BOJISIE
3HU3UTH KOHIEHTPALIIO MOJIMIKCHHY, OT)KE MOXe OyTH
NOTECHUIHHUM IUIAXOM 3MEHIICHHS HEe(PPOTOKCHYHOCTI
MONMIMIKCHHIB Wi  Yac  JIKyBaHHA  iH(EKIIH,
cnpuunaenux P. aeruginosa [12, 13]. KowmbGinaris
Hi3MHY Ta KOJICTHHY TaKOX BHSBWJIACS YCIIIIHOK MPH
BujaneHni OiorutiBok E. coli [14]. TlepcrnexTuBHUM
Moke OyTH TIO€IHaHHS HI3WMHY 3 iHTiOiTOpamu
PE3UCTEHTHOCTI, SIKi HE MarOTh MPSIMOi aHTUMIKPOOHOT
Qii, aje TAM Y IHIIAM [UIIXOM 3B’S3YIOTh (DakTopu
PE3UCTEHTHOCTI OaKTepil, BiJHOBIIIOIOYHN X UyTIHMBICTH
0 KJIaCUYHUX aHTUOioTUKIB. OgHak Mg KoMmOiHamiil
OUX 3aco0iB BHHHKAE npobjemMa CTabiIBHOCTD
JKapChbKOTO 3ac00y, 30epeKeHHs] MOTO TEPareBTUIHNX
BJIACTHBOCTEH, 0cOONNBO aHTHOaKTepiaapHOl aii [15,16].

Mera poboTH — AOCHIIWTH CTaOiITBHOCTH
aHTHOAKTepiaNbHOI i1 (hapMaleBTHYHHX KOMITO3UIIIH Ha
OCHOBI HI3WHY, TUKJIO(EHaKy HATpis Ta aMJIOIINiHA JUIs
JmiKyBaHHS  iHQEKOIHHMX  Ta  THIIHO-3amaJbHUX
3aXBOPIOBAHb B Yaci.
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Marepiaaun Ta meToau

Buznaueno npotumikpoOHy akTuBHICTB 1,0 % BoasHHX
PO34MHIB HeMOHM(IKOBaHOTO 1 MOIM(]IKOBAHOTO HI3UHY
3 XeNNepHUMH pedoBMHaMHU. MoandikoBaHUH HI3UH
OyJI0 OTPUMaHO IIJISIXOM AlMIIOBAHHS HI3WHY 3 OLITOBHM
aHT1APHUAOM. Y SIKOCTI XENIEPHUX PEYOBUH 3aCTOCOBAHO

TUKIO(pEeHaK HaTpis 1 aMITOIITIH. Jnst
MIKpOOIOJIOTIYHOTO  JOCHIKEHHA  JOCIHIIKyBaHUX
PEUOBHH  BUKOPHCTAHI  €TAJIOHHI  TECT-KYJIbTypH

TPaMIO3WTHBHUX 1 TpPaMHETaTUBHUX OakTepid, sKi
HaJeXaTb 0  PI3HAX  TaKCOHOMIUYHUX TPy
Staphylococcus aureus ATCC 25923,
Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853,
Bacillus subtilis ATCC6633,Proteus  vulgaris ATCC
4636. I[IpoTurpuOKOBY IiF0 PEYOBHMH JOCHTIIKCHO Ha
pedepentomy mrami Candida albicans ATCC 885-
653. Kymprypu MikpoopraHi3miB Oyno onepxaHO 3
naboparopii MemmgHOi MikpoOiomorii 3 My3eem
Mmikpooprarizmis Y “IMI HAMH”. AHTUMiKpOOHY
aKTMBHICTP  JIOCI[UKyBaHMX PEYOBHH  BH3HAYAJIH
IUQY3IHHAM METOIIOM «KOJIOSA3iB» 3 BUMIiPIOBAHHIM
miaMeTpiB  30H 3aTPUMKH POCTY MIKpOOpPTraHi3MiB
npotsiroM 3-x msicauiB [17]. [lpuroryBaHHs cycrieHsii
MIKpOOpPraHi3MiB 13 BU3HAYCHOK  KOHLEHTpAILI€I0
MIKpOOHHMX KJIITHH (ONTHYHA LIUIHHICTH) IPOBOIIIM 32
JONIOMOroto  ctannapry kamamytHocti (0,5 ox. 3a
mikanoro McFarland). Bukopucrosysanu mpunan Densi-
La-Meter (Bupobuurrea PLIVA-Lachema, Yexis;
nopxuHa xBumi 540 aHM). CycneHs3iro TOTyBaIH 3TiTHO 3
IHCTPYKII€IO 10 IPIiIaxy Ta iHpOpMaifHOTO JIUCTA TIPO
HOBOBBEIICHHS B CHCTEMi 0XOPOHH 370poB's Ne 163-2006
“CranmapTu3aris MIPUTOTYBAHHS MIKpOOHHUX
cycriemsiit’, M.KuiB [18]. CuHXpOHI3amif0o KyJIbTYp
TIPOBOAMIIN 3a AOTIOMOT00 HU3bKO1 Temmepatypu (4°C) .
MikpoOHe HaBaHTaxeHHs CTaHOBMJIO 107 MikpoOHHMX
KIITHH Ha 1 MJI cepeloBHMINA 1 BCTaHOBJIIOBAJIOCS 3a
crannaprom McFarland. ¥ pobGory Opamn 18-24-x
TOAMHHY KYyJbTYpY MikpoopraHiaMiB. [lisi Oakrepiii
BUKOPDUCTOBYBaJIM  arap  Mrouepa-XuHrona. Jlns
Candida albicans BuxopucroByBanu arap Calypo.
Hiamerpu 30H 3aTpUMKHA POCTY MIKPOOPTaHi3MiB
3aMipsUTi 32 JOMTOMOTOI0 MipHOI JIHIHKK 3 TOYHICTIO
puMiproBarHsa 1,0 mm. [Ipu omiHmi aHTHOaKTEepiabHOL
aKTHBHOCTI JOCII/UKYBaHHX PEYOBHH 3aCTOCOBYBAIIN
TaKi KpUTEPii:

- BIJICYTHICTH 30H 3aTPUMKH POCTY MIKPOOPraHi3MiB
HABKOJIO JIyHKH, a TaKOX 30HH 3aTpuUMKH 10 10 MM
BKa3zye Ha Te, 10 MIKPOOpraHi3M He YyTJIHMBHUIl 0
BHECEHOTO B JYHKY IIpemapaTy a0o KOHIeHTpaIllii
AHTUMIKpOOHOT PEYOBUHH;

- 30HM 3aTPUMKH pocTy aiametpom 10-15 MM BKa3yroTh
Ha Majly YyTJIHMBICTH KYJBbTYpH IO BHIPOOOBYBaHOI
KOHLIEHTpAIil aHTUMIKpOOHOT pe4uOBHHH;

- 30HM 3aTPUMKH pocTy jaiamerpoM 15-25 MM
PO3LIHIOIOTECS, SIK MOKAa3HUK MOMIPHOI YyTJIMBOCTI
MIKpOOpraHi3aMy JI0 KOHIEHTpauii BHIPOOOBYBaHOI
pPEYOBUHU;

- 30HHU 3aTPUMKH POCTY, AlaMeTp SIKHX NEpeBHIIye 25
MM, CBITYHTH IIPO BHCOKY YyTJIUBICTH MIKPOOPTaHI3MiB
n0 BuUIpoOOBYBaHOI KOHIEHTpAIii aHTUMIKpOOHOT
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peyoBuHHU. JlOCHiIKEHHSI TIPOBE/ICH] Y TPHOX MOBTOPAX
[19].

Pe3yabTaTi T2 00rOoBOpeHHs

JocrnimkeHo cTaOUIBHICTE MPOTHMIKPOOHOTO edeKTy
(hapmareBTHYHHX KOMIIO3UITi# Ha ocHOBI 1,0 % BomsIHUX
po3umHIB  HEeMOAM(IKOBAaHOTO Ta  AlETHILOBAHOTO
Hi3WHY, TUKIO(GEHAKy HATpid, aMJIOIMIIIHY IIIIXOM IX
BUTPUMYBaHHS y HOPMAIBFHHX YMOBAaX B peaJbHOMY 4aci
npoTsiroM 3 MicsriB. PesynbraTe HaBeneHi y Tabmuri 1.

BcranoBneHo, o micist 30epirans BIPOIOBXK
1 MiCSITIsS (apMareBTHIHO1 KOMTIO3HUIII T
HeMOJM(]IKOBAaHOTO HI3WHY 3 JAWKIO(QEHaKOM Harpis
30epiraBcst i TOMIpPHMH IPOTUMIKPOOHHMH  edeKT
CTOCOBHO 000X  TECT-IITaMiB  I'PaMIIO3UTHUBHUX
MmikpoopranizmiB. Ilicnst 30epiraHHs BHPOJOBXK 2
MICSILIIB MPOTUMIKPOOHHUH e(heKT MOABIHHOI KOMITO3HIIIi
HI3WHY 3 OUKIO(PEHAKOM HATpis 3HIDKABCSI y MeKax
MOMIPHOTO Ta 3HM)KABCS 10 CIAOKOTO Micis 3 MiCsIiB
crocTepexxeHHs. [liaMeTpu 30H 3aTpUMKH pocty S.
aureus ATCC 25923 3a 3 Micsmi CIIOCTEPEKEHHS
samswincs 3 (21,0+0,0) mm o (13,3+0,5) mm, B. subtilis
ATCC 6633 — 3 (22,74£0,5) MM mo (13,7£0,5) mm.
YyTauBicTh TeCT-IITaMiB rpaMHETaTUBHUX
mikpoopranizmis ta C. albicans ATCC 885-653 micns 1-
ro Micsiis 30epiraHHs 3a3Ha4eHOT KOMITO3HLIT Maike He
3Minuack. [Ticist 2-x MicsiuiB 30epiraHHs 4y TMBicTb E.
coli ATCC 25922 3umsmiacs 1o cnabkoi. Pemra
rpaMHETaTUBHUX INTaMIiB MICHI 2-X MICAIIB 30epiraHHs
BUSBIIINCS HEIYTIIMBUMHE 10 kommo3uii 1,0 % BomsHuX
PO3UMHIB HEMOIU(IKOBAHOTO HI3MHY Ta AHWKIO(EeHaKy
Hatpis. Ilicma 3-x wmicsamiB 30epiraHHs 3a3HaucHa
KOMIIO3UIliS HEe BHUSABWIA aHIIKOTO MPOTUMIKPOOHOTO
e(eKTy CTOCOBHO VCIX JOCHIIKCHHX TECT-IITaMiB
rpaMHeraTHBHUX Mikpooprauizmis i mramy C. albicans
ATCC 885-653.

Kommnosumist 1,0 % BOASHUX pO3YMHIB
HeMOJM(]IKOBAaHOTO HI3MHY Ta aMJIOJMIIHY Tmmicis |
MICSILISl CIIOCTEPEXKEHHSI TakoXK 30epiraja MOMipHHA
OPOTUMIKPOOHMH edekT moa0 000X TeCT-IITaMiB
TPaMIIO3UTUBHUX MiKpOOpPTraHi3MiB, a Takox mono E.
coli ATCC 25922 i P.aeruginosa ATCC 27853. ITicyst 2
MICSIIIB  CHOCTEpE)KEHHS  MPOTHMIKPOOHHHA  edeKT
MOJBIAHOT KOMIO3WIii HEeMOAH(DIKOBAHOTO HI3WHY 3
avutouIizoM moxo S. aureus ATCC 25923, B. subtilis
ATCC 6633 ta E. coli ATCC 25922 mnpomoBxyBaB
3HW)KATHCS Y MeXkax nomipHoro. CTOCOBHO PEIITH TeCT-
[ITaMiB rpaMHeraTHBHUX Mikpooprai3mis i C. albicans
ATCC 885-653 ke micis 2-X MICAIIB CHOCTEPEKEHHS
MpOTUMIKPOOHOTO ehekTy He crioctepiranocs. Jiamerpu
30H 3aTpUMKH pocty S. aureus ATCC 25923 3a 3 micsi
cnoctepexxeHHs 3HU3uBCs 3 (21,0+0,5) Mmm 1o (14,0+0,0)
mm, B. subtilis ATCC 6633 — 3 (21,7+0,5) MM 0
(14,3+0,5) mm, E. coli ATCC 25922 — 3 (16,7£0,5) mm
10 (12,0£0,0) mm.

[orpiiina xom6inauis 1,0 % BoAsHNUX pO3UUHIB
HeMOJM(]IKOBAaHOTO HI3WHY, IUKJIO(EHAaKy HaTpis Ta
aMITOIUTIiHY BIIPOJOBIK YCiX 3-X MICSIIIB CTIOCTEPEKEHHS
cOepirana moMipHy HPOTUMIKPOOHY aKTHUBHICTH IIOJO
000X TPaMITO3UTHBHUX MIKPOOPIaHi3MiB, X04a e(eKT B
MIPOIIECi CIOCTEPEKEHHS 1 IeTo 3HU3UBCS. [liameTpu 30H
3arpuMku pocty S. aureus ATCC 25923 3a 3 wmicsami
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CHOCTEepeXKeHHsI 3HU3UBCS 3 (22,7+0,5) MM 110 (16,7+0,5)
mmM, B. subtilis ATCC 6633 — 3 (23,7+0,5) mm i
(16,3+0,5) MM. Cepen rpaMHETaTUBHUX
MIKpPOOpraHi3MiB ~ HAaWIOBUIBHIIIE  YYTIMBICTH IO
MoTpiHOT KoMOiHAii HeMOoAM(IKOBAaHOTOTHI3UHY 3
JUKIO(EHaKOM HaTpis 1 aMIJIOIUITIHOM 3HIDKanacs y
tecT-mramy E. coli ATCC 25922, skwuit 3amumraBcst
MMOMipHO YYTJIMBHM JI0 3a3Ha4eHOi KOMOiHamii mo 2-x
MICSAIB 1 Jwme michs 3-X MICSIIIB CIIOCTEPEKESHHS HOTOo
YyJHMBICTH IO JaHOi KOMOiHAIl 3HU3MWIACS 10 cIaldKoi.
Hiametp 30um 3aTpuMKu pocty E. coli ATCC 25922 3a 3
Micami mpu mpomy 3HH3HBeA 3 (19,7+0,5) MM mo
(14,0+0,0) mm. Tect-muram P.aeruginosa ATCC 27853
3aJIMIIABCS IOMIPHO Yy TIMBUM J0 HOTpiitHOT KoMOiHamii
1,0 % BOASHUX PO3YMHIB HEMOJU(DIKOBAHOTO HI3UHY,
JUKIo(peHaKy HaTpis 1 aMJIOAMWITIHY BIIPONOBXK 1-TO
MICSILISL CIIOCTEPEKEHHS, Ta Hajali HOro YyTJIUBICTh JI0
3a3Ha4yeHoi KoMOiHamii 3HIKanacs 1o cimadkoi. [liamerp
30HU 3aTpuMKHU pocTy P.aeruginosa ATCC 27853 3a 3
micsmi  3HM3uBCA 3 (20,0+0,0) mm ;o (12,340,5) mMm.
UyTnusicTh 10 3a3Ha4eHoi komOinarii P. vulgaris ATCC
4636 micis 1 wMicsams 3HIKyBajacs A0 CIAOKOi i
3aJMIIaIIacs Takoo 10 KiHIs eknepuMenTa. Tect-mram
C.albicans ATCC 653-885 3anumiascs c1abo 4y TIHBUM
Jno motTpiiHoi kombOinHamii 1,0 % BOOSMHMX pPO3UMHIB
HeMou(pikoBaHOrO Hi3MHY, IuKJIodeHaky HaTpis i
AMJTOJTUIIIHY 70 2 MICAIIB, Ta MICJA 3 MICSIIiB MOBHICTIO
BTpauaB CBOIO UyTJIMBICTbH J0 3a3Ha4€HOT KOMOiHaIlii.
Ilicns 30epiraHHs BIOPOAOBXK 1-TO  MicCAIT
MPOTHMIKpOOHA AKTHUBHICTh TOABIHHUX KOMITO3HUIIIH
ALICTHIILOBAHOTO HI3MHY fK 3 IHKIO()EHaKOM HATPisl, TaK
1 3 aMJIOZMITIHOM IIIOJI0 YCiX TOCIIIHKCHUX peepeHTHUX
TECT-IUTaMIB 3aiHIIanacsd Maibke Ha IONEPeIHbOMY
piBHI, TIpOTe TpH TMOAaNbIIOMY 30epiraHHi piBeHb ix
MPOTHMIKpOOHOi il IMMOCTYymOBO 3HIKYBaBcs. Ilicis
30epiraHHss 000X  NOABIHHMX  (hapMaleBTUYHOT
KOMITO3MIIT 3 aIeTUIHOBAaHUM HI3UHOM  iX
npotuMikpoOHuit edexr mono S. aureus ATCC 25923
30epiraBcsi MOMIPDHMM BIIPOAOBK YCIX 3  MicCsIIiB
crniocrepexxenns, moao B. subtilis ATCC 6633, E. coli
ATCC 25922, P.aeruginosa ATCC 27853 — BIpo/1oBx
2 micsmiB. [licns 3-X MICSIIIB CIIOCTEPEIKEHHS TiaMEeTPH
30H 3arpuMmkm pocty S. aureus ATCC 25923 mig
BIUTMBOM THOJBIIfHUX KOMIIO3ULIH  aleTHIbOBAHOTO
HI3WHY 3 JOWUKIO(EHAKOM HATpis Ta aMJIOIHITIHOM
3HM3WIHCA BiAmoBigHo 3 (24,7+0,5) mm g0 (15,3+0,5)
MM Ta 3 (23,7+0,0) mm mo (15,7+0,5) mm. Ilicnsa 2-x
MICSIIIB CIIOCTEPEKEHHS IaMEeTPH 30H 3aTPUMKH POCTY
B. subtilis ATCC 6633 mix BmIMBOM MOABIMHHX
KOMITO3HI[ifl aleTHILOBAHOTO HI3MHY 3 AUKIO()EeHAKOM
HATpis Ta aMJIOJUIIHOM 3HHM3WINMCS BIANOBIIHO 3
(24,740,5) mm mmo (18,7+0,5) mm Ta 3 (24,0+0,0) mm 10
(18,0+0,0) mm, E. coli ATCC 25922 — BiamosigHo 3
(21,7+0,5) mm go (17,7£0,5) mm Ta 3 (20,7+0,0) MM 10
(17,0+0,0) mm, P.aeruginosa ATCC 27853 — BianoBiaHo
3 (19,0+£0,0) mm no (15,7+0,5) mm Ta 3 (18,7+0,0) MM
1o (15,3+0,0) mm. ITicns 3-x micswiB 30epexeHHs 000X
MOJBIMHUX KOMITO3MLIN 4yTiauBicTh g0 Hux B. subtilis
ATCC 6633 Tta E. coli ATCC 25922 3Husumaci no
crmabkoi. P.aeruginosa ATCC 27853 micist 3-X MicsiiB
CIIOCTEPE)KEHHSI B3arajli BTPAaTHUB YYyTJIMBICTH 7O 000X
MOABIMHNX KOMITO3HIIH 3 alleTHIILOBAHUM HI3HHOM.
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Ta6muist 1 — MOHITOPUHT cTa0IBHICTI MPOTHMIKPOOHOTO e(peKTy B "aci papMarieBTUIYHUX KOMIIO3UIII Ha OCHOBI HI3MHY, AUKJIO(QEHAKY HATPI,
aMJIOJIUTIIHY CTOCOBHO pe()epEeHTHUX IITaMiB MIKPOOPTaHi3MiB

No JiameTp 30HH 3aTpUMKH pocty, (M+m) mm, (N=3)
H; PetoBiia Tepmin S. aureus B. subtilis E. coli P. vulgaris P.aeruginosa C.albicans
I 30epiranns | ATCC 25923 | ATCC 6633 | ATCC 25922 | ATCC 4636 ATCC ATCC 653-
27853 885
Hizun 1,0 % + [Touatk. 21,0+0,5 22,7+0,5 18,0+0,0 12,7+0,5 19,0+0,0 12,7+0,5
Huxnodenak narpis 1,0 %
1 1 mic. 19,7+0,5 20,7+0,5 17,3+0,5 11,7+0,5 17,7+0,5 12,3+0,5
2 Mic. 17,3+0,5 Y 16,0+0,0 12,740,5 Y 3pOCTaHHS 3pOCTaHHS 3pOCTaHHS
3 mic. 14,0+0,0 V) 13,7+0,5 V) 3pOCTaHHSA 3pOCTaHHSA 3pOCTaHHS 3pOCTaHHS
[Touatk. 21,0+0,0 21,7+0,5 16,7+0,5 12,0+0,0 17,7+0,5 12,0+0,0
2 ZIBHH 1’0_%1+0 . 1 mic. 19,7+0,5 19,7+0,5 15,7+0,5 3pPOCTaHHs 15,7+0,5 3pPOCTaHHS
witomamia 1,0 % 2 Mic. 16,7+0,5 Y 16,7+0,5 Y 15,3+0,5 3pPOCTaHHS 3pOCTaHHSA 3pOCTaHHSA
3 mic. 13,3+£0,5 9 14,3+£0,5 9 12,0+0,0 3POCTaHHS 3POCTAaHHS 3POCTAHHS
Hizun 1,0 % + [Touatk. 22,7+0,5 23,7+0,5 19,7+0,5 15,7+0,5 20,0+0,0 14,7+0,5
Juxnodenak Hatpist 1,0 % .
3 |+ 1 mic. 20,7+0,5 20,0+0,0 17,7+£0,5 14,7+0,5 18,3+0,5 13,0+0,0
Awmnozumin 1,0 % 2 wmic. 19,040,0 18,7+0,5 Y 16,340,5 14,340,5 14,0+0,0 » 12,3+0,5
3 wic. 16,7£0,5 Y 16,3+£0,5 Y 14,0+0,0 Y 13,3+0,5 12,3+0,5 Y 3pOCTaHHS
AnunboBanuii Hi3uH 1,0 % | [TouaTk. 24,7+0,5 24,7+0,5 21,7+0,5 17,7+0,5 19,0+0,0 14,3+0,5
+
Huxnopenax narpis 1,0 % | 1 mic. 23,7+0,5 24,0+0,0 21,3+0,5 17,0+0,0 18,3+0,5 12,0+0,0
4
2 mic. 19,7£0,59 18,7£0,5 9 17,7+£0,5 14,7+0,5 15,7+0,5 3pOCTaHHS
3 mic. 15,3+£0,5 9 14,7£0,5 9 12,7+0,5 9 3POCTaHHS 3POCTAHHS 3POCTAHHS
5 [Touartk. 23,7+0,5 24,0+0,0 20,7+0,5 17,0+0,0 18,7+0,5 14,7+0,5

DOI: 10.5281/zen0do.13819951




43 P.- Annals of Mechnikov Institute. 2024. N 3
www.imiamn.org.ua /journal.htm

No . I[.ie.lMeT 30HH 3aTPUMKH POCTY, (M:.tm) mMm, (N=3) _ .

o/ PetoBiia TeleH S. aureus B. subtilis E. coli P. vulgaris P.aeruginosa C.albicans

0 30epiranns | ATCC 25923 | ATCC 6633 | ATCC 25922 | ATCC 4636 ATCC ATCC 653-

27853 885

Anubosanuii Hizun 1,0 % | 1 Mic. 23,0+0,0 24,0+0,0 20,00,0 17,0+0,0 18,0+0,0 12,3+0,0
+ 2 mic. 18,7+0,5 V) 18,0+0,0 Y 17,0£0,0 V 14,0£0,0 V 15,3£0,5 3pOCTAHHA
Amnonumni 1,0 % 3 mic. 15,7+0,5 9 14,0+0,0 13,0+0,0 3pOCTAaHHS 3pOCTAHHS 3pOCTAHHS
AnunboBanuii Hi3uH 1,0 % | [Touatk. 25,7+0,5 26,7+0,5 23,0+0,0 19,7+0,5 21,0+0,0 15,3+0,5
+

6 | Hduknodenak Harpis 1,0 % 1 mic. 24,7+0,5 25,7+0,5 22,3+0,5 19,0+0,0 20,3+0,5 13,3+0,5
+ 2 mic. 20,7£0,5Y | 20,0£0,0Y 18,7+0,5 Y 17,0£0,0 16,3£0,5 Y 12,0£0,0
Amnomunin 1,0 % 3 mic. 16,7£0,5 9 15,3+£0,5 9 14,0+0,0 Y 13,7£0,5 9 13,0+0,0 ¥ 3POCTaHHS

L) p < 0,05 y nopiBHSHHI 3 TOKa3HUKOM Ha MOYATKY JOCIHIKEHHS.
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Tect-mram P. vulgaris ATCC 4636 micmst 1
MicsILlsl CHOCTEpeXXeHHsI 30epiraB MOMIpHYy, micis 2-X
MicsliB — cmabKy Ta Immicins 3-X MiIcsLiB — BTpayaB
YyTAUBICTH J1I0 000X MOXBIHMX  KOMIO3MLiH 3
anetwiboBanuM HizumHOM. Tect-mram C. albicans ATCC
885-653 3a 3 micami ciocTepekeHHs 3 cabo YyTIMBOTO
CTaB HEUYTINBAM IO MOABIMHUX  KOMOIHAIin
aIleTIIFOBAHOTOTHI3MHY K 3 IUKIO(PEHAKOM, TaK i 3
aMJIOIUITIHOM.

[IpoTumikpoOHuli edekT MOTpiiHOI KOMITO3MIIT
alleTWJIbOBAHOTO HI3WHY 3 JMKIO(GEHAKOM HaTpis Ta
aMJIOJIMIIIHOM 3HU3UBCS 3 BUCOKOI'O JIO MOMIPHOTO IIOA0
S. aureus ATCC 25923 micnsa 1-ro micsns 30epiraHss,
moao B. subtilis ATCC 6633 — micnst 2-x. Ilpm
NoAajJbuIoMy 30epiraHHi BIPOJIOBXK 3-X MICSLIB PiBEHb
MPOTHMIKPOOHOTO  eeKTy  MOTpiifHOI  KOMHIO3HIIii
alleTIIFOBAHOTO HI3WMHY 3 JAWKIO(QeHaKoM HaTpisd i
aMJIOIUITIHOM TOBOJII 3HI)KYBABCS y MeXax MOMIpHOTO.
3a 3-m Mmicsmi CIOCTEpeKCHHS IiaMeTp 30HH 3aTPUMKH
pocty S. aureus ATCC 25923 minm BIDIMBOM HOTPiHHOL
KOMIIO3HLIT aleTHJIbOBAaHOTO HI3MHY 3 JUKJIO(PECHAKOM
HATpis Ta aMJIOAMIIIHOM 3HH3UBCS 3 (25,7+0,5) MM 1o
(16,7£0,5) mm, B. subtilis ATCC 6633 —3 (26,7+0,5) MM
1o (15,3+0,5) mm.

lomo  yciX  JOCHIMHKEHHUX  TECT-IITaMiB
IpaMHETaTUBHUX  MIKPOOPraHi3MIiB  NPOTUMIKpOOHHMI
e(eKT MPOTPiiHOI KOMMIO3HIIIi aI[eTHIHOBAHOTO HIi3UHY 3
JTUKIO(PEHAKOM 1 aMJIOJUITIHOM 30epiraBcs MOMIpHUM [0
2-X MICSIIB CHOCTEPEXKEHHS 1 3PHIKABCSA II0 CIAOKOTO
micnst 3-ro Micsn 30epiranas. JliaMeTpu 30H 3aTpUMKH
pocty E. coli ATCC 25922 3a 2 wmicsni crioctepexeHHs
3Hm3uBes 3 (23,0+0,0) mm o (18,7+0,5) mm, P. vulgaris
ATCC 4636 — 3 (19,7£0,5) mm jgo (17,0+£0,0) mm,
P.aeruginosa ATCC 27853 — 3 (21,7£0,0) MM 0
(16,3+0,5) mm.

Yyrmusicte TecT-mtamy C. albicans ATCC 885-
653 10 MOTPiiHOI KOMITO3MLIT alleTHIBOBAHOTO HI3UHY 3
JUKIO(PEHAKOM 1 aMJIOIHMITIHOM B)KE MICis 1-ro Micsis
CIIOCTEPEXKEHHS 3HU3MIIACS JI0 ciabkoi, a K 3-My MicCsIIo
OyJa BTpaueHa B3araii.

OTxe, 3a pe3ynbTaTaMi BHBYEHHs cTaOLIBHOCTI
NPOTUMIKPOOHOTO  e(eKTy KOMIIO3MLIH Ha OCHOBI
HeMOJU(]IKOBAaHOTO 1  alEeTWIHOBAHOTO  HI3WMHY 3
TUKIO(PEHAKOM  HATpis 1  aMIIOJUITIHOM  IUISXOM
BUTPUMYBAHHs Y HOPMQJIbHUX YMOBaxX B peaJbHOMY 4Yaci
MPOTATOM 3 MICAIIB  BCTAaHOBIEHO 3HIKEHHS  iX
MPOTUMIKPOOHOTO €(EeKTy CTOCOBHO YCiX TOCIiIKEHUX
pedepeHT-IITAMIB ~ MIKPOOpPTraHi3MiB, TNPH  I[BOMY
MPOTUMIKPOOHUH €PEeKT KOMIO3UINH 3 aleTHILOBAaHUM
HI3MHOM  3HIDKYBaBCSl JI€IIO MOBUIBHIIIE, HDK 3
HeMomu]ikoBaHUM. 3 ypaxyBaHHSIM  OTPHUMaHHX
pe3ynbTaTiB  Hajgall JOUIJIBHUMHM € 3aCTOCYBaHHS Y

(hapMareBTHIYHIX KOMITO3ULIISX KOMIIOHEHTIB,
CIIPSIMOBAHHX Ha MOKpAaILeHHS CcTa0UIBLHOCTI
NPOTUMIKPOOHNX  BJIACTHBOCTEH (hapmaneBTHIHNX

KOMITO3UIIi Hi3WHY 3 1HT10ITOpaMHU PE3UCTEHTHOCTI.

DOI: 10.5281/zen0do.13819951

Monitoring of time stability of antimicrobial effect of
nisin-based pharmaceutical compositions with
resistance inhibitors
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Martynov, Nadiya Zavada, Olena Batrak, Iryna
Ryabova

Introduction. The combination of nisin with resistance
inhibitors, which do not have a direct antimicrobial effect
but bind bacterial resistance factors in one way or another,
restoring their sensitivity to classical antibiotics, is a
promising area of medical science. However,
combinations of these agents face the problem of drug
stability, preservation of its therapeutic properties,
especially antibacterial action. The aim of the work to
study the stability of the antibacterial effect of
pharmaceutical compositions based on nisin, diclofenac
sodium and amlodipine for the treatment of infectious and
purulent inflammatory diseases over time. Materials &
methods. The antimicrobial activity of 1.0 % aqueous
solutions of unmodified and modified nisin with chelating
agents was determined. Modified nisin was obtained by
acylation of nisin with acetic anhydride. Diclofenac
sodium and amlodipine were used as the chelating agents.
For the microbiological study of the investigated
substances, reference test cultures of gram-positive and
gram-negative bacteria belonging to different taxonomic
groups were used: The antimicrobial activity of the test
substances was determined by the diffusion method of
“wells” with the measurement of the diameters of the
zones of inhibition of microbial growth. Results &
discussion. It was found that after storage for 1 month of
the pharmaceutical composition of unmodified nisin with
diclofenac sodium, its moderate antimicrobial effect
against both test strains of gram-positive microorganisms
was maintained. After storage for 2 months, the
antimicrobial effect of the double composition of nisin
with diclofenac sodium decreased within the range of
moderate and decreased to weak after 3 months of
observation. After 3 months of storage, this composition
did not show any antimicrobial effect against all the test
strains of gram-negative microorganisms and C. albicans
ATCC 885-653. The composition of 1.0% aqueous
solutions of unmodified nisin and amlodipine after 1
month of observation also maintained a moderate
antimicrobial effect against both test strains of gram-
positive microorganisms, as well as against E. coli ATCC
25922 and P. aeruginosa ATCC 27853. After 2 months of
observation, the antimicrobial effect of the double
composition of unmodified nisin with amlodipine against
S. aureus ATCC 25923, B. subtilis ATCC 6633 and E.
coli ATCC 25922 continued to decrease within the
moderate range. As for the rest of the test strains of gram-
negative microorganisms and C. albicans ATCC 885-653,
no antimicrobial effect was observed after 2 months of
observation. The triple combination of 1.0% aqueous
solutions of unmodified nisin, diclofenac sodium and
amlodipine maintained moderate antimicrobial activity
against both gram-positive microorganisms during all 3
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months of observation, although the effect slightly
decreased during the observation period. Among Gram-
negative microorganisms, the slowest decrease in
susceptibility to the triple combination of unmodified
tetnisin with diclofenac sodium and amlodipine was
observed in the test strain E. coli ATCC 25922. The
ternary combination of 1.0% aqueous solutions of
unmodified nisin, diclofenac sodium and amlodipine
maintained moderate antimicrobial activity against both
gram-positive microorganisms during all 3 months of
observation, although the effect slightly decreased during
the observation period. After storage for 1 month, the
antimicrobial activity of the double formulations of
acetylated nisin with both diclofenac sodium and
amlodipine against all the studied reference test strains
remained almost at the same level, but during further
storage, the level of their antimicrobial effect gradually
decreased. The antimicrobial effect of the ternary
composition of acetylated nisin with diclofenac sodium
and amlodipine decreased from high to moderate against
S. aureus ATCC 25923 after 1 month of storage, and
against B. subtilis ATCC 6633 - after 2 months. With
further storage for 3 months, the level of antimicrobial
effect of the triple composition of acetylated nisin with
diclofenac sodium and amlodipine slowly decreased
within the moderate range. For all the test strains of gram-
negative microorganisms studied, the antimicrobial effect
of the ternary composition of acetylated nisin with
diclofenac and amlodipine remained moderate up to 2
months of observation and decreased to weak after 3
months of storage. Conclusion. Thus, according to the
results of studying the stability of the antimicrobial effect
of compositions based on unmodified and acetylated nisin
with diclofenac sodium and amlodipine by keeping them
under normal conditions in real time for 3 months, a
decrease in their antimicrobial effect was found in relation
to all the studied reference strains of microorganisms,
while the antimicrobial effect of compositions with
acetylated nisin decreased somewhat more slowly than
with unmodified nisin. Taking into account the results
obtained, it is advisable to use components in
pharmaceutical compositions aimed at improving the
stability of the antimicrobial properties of pharmaceutical
compositions of nisin with resistance inhibitors.

Key words: stability of antimicrobial effect, nisin,
acetylated nisin, diclofenac sodium, amlodipine,
pharmaceutical compositions, microorganisms
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