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KopucHa Mofenb HanexuTb SO MeauUMHKW, 30KpeMa [0 TEXHOMOrl OAep)XaHHs niKapCbKnx
3acobiB, a came 00 XiMiko-GhapmaueBTUYHOI, KOCMETUYHOI Ta Xap4yoBOi MPOMMUCIIOBOCTEN, 30KpeMa
CTOCYETbCA cnocoby opepxaHHA 3acoby y dopMmi kamncyn Ha OCHOBi ioHisoBaHoro 3,3'.4'.5,7-
neHTarigpokcncnaBoHy 3 NPOTUMIKPOBHOIO Ai€l0 MPOTU PE3UCTEHTHUX | TECTOBUX LUTaMiB GakTepin,
rpubis.

Pe3ncTeHTHICTb A0 aHTUMIKPOBHMX npenapaTiB € ofHielo 3 Hambinbwmx 3arpo3 21-ro CTONITTA.
Hanbinbw uyytnvBumMu [0 Uiel 3arpo3n € KpaiHM 3 MeHLU PO3BUHEHOK EKOHOMIiKOH. 3JrigHo 3i
CTaTUCTUYHUMWN  OOCHIMKEHHAMW, iHEKUii, CNPUYMHEHI PE3NCTEHTHICTIO [0 aHTUMIKPOBHMX
npenaparTis, npu3senu o0 Bpaxawumx 4,95 minbrioHa cmepten y cBiTi y 2019 poui. Llen piseHb
cMmepTHOCTI Big 6akTepi, CTiMKMX [0 aHTUBIOTMKIB, 3HAYHO MNEepeBULLYE LLOPIYHY rrobanbHy
cMepTHICTb Big Tybepkynbosdy (1,5 minbioHa), manapii (643 000) ta BUI/CHIQy (864 000). [1].
BcecBiTHA opraHisauis oxopoHn 3gopos's (BOOS3) nporHosye, wo 6e3 0yab-sikoro BTpyYaHHS y L0
npobnemy rnobanbHa CMEpPTHICTb Bid PE3NCTEHTHOCTI A0 aHTMGIoTMKIB Moxe gocsartu 10 MinbnoHiB
wopiyHo go 2050 poky [2]. BOOS BrM3Haumna WicTb OCHOBHMX MATOrEHIiB 3 MHOXWHHOK MiKapCbKO
CTIVKICTIO, SIKi MOXYTb CTaHOBWUTM BENMKY 3arpo3y [Afs OXOPOHW 300pOB'A: KWLWIKOBA nanuyka,
30M0TUCTUIN CTadinNOKOK, krnebciena NnHeBMOHiA Ta eHTepobakTepiansHun 6aktep (ESKAPE) [3].

Ha cborogHi ocHoBHa cTparteria 3anobiraHHA Pe3vMCTEeHTHOCTI A0 aHTMMIKpOOHMX npenaparTis
BasyeTbCsl Ha OOMEXEHHI 3aCTOCyBaHHS aHTMBIOTUKIB LUMPOKOro crnekTpa Ail Ansa nikyBaHHA rpuvny,
aHriHM Ta IHWKX 3axXBOPIOBaHb, 3MEHLUEHHi 3aCTOCyBaHHs aHTUBIOTUKIB Yy POCAMHHMLUTBI Ta Yy
TBApPUHHMLUTBI, WO BMPOONSOTb NPOAYKTU xapyvyBaHHS [4]. OcKinbkn pe3ncTeHTHi OakTepii y TBapuH
MOXYTb nepedaBaTUCs NOAMHI vepe3 cnoxuBaHHs ki [5]. |HwWuMm mMeTogoM Oyno NpUrHiYeHHs
MOLLUMPEHHS PE3UCTEHTHOCTI A0 aHTUOIOTUKIB, WO Nonsira€ y BMKOPUCTaHHI HOBUX PEYOBUH abo ix
KOMOiHaLi ik aHTUMIKPOOHMX 3acobiB A4S NPUrHiYeHHS POCTY PE3UCTEHTHUX BakTepilt.

OgHum 3 nepcnektuBHux cnonyk € 3,3',4',5,7-neHTarigpokcudnaBoH - Ue NpeacTaBHUK
dnasoHoigHOro nigknacy dnasoHonis. 3,3',4',5,7-neHTarigpokcndnaBoH MiCTUTbCA B HaraTbox
dpykTax Ta osoyax, ane 3,3',4",5,7-neHTarigpokcmMdnaBoH y NpOAyKTax XapyyBaHHS MPUCYTHIN He Y
BUrMAgi arnikoHy (TobTo, 6e3 uykpoBux rpyn), a y Burnagi rniko3ugis. icna notpannsHHA B OpraHiam
rniko3ngu rigponisylTbCs, a BUBINbHEHUIN arnikoH abcopbyeTbca Ta mMeTabonisyeTbCs, yTBOPHOOUM
rNIOKYPOHOBaHi, METUNbOBaHi Ta CynbdaToBaHi noxiaHi [6].

3,3',4',5,7-neHTarigpokcMdnaBoH Mae aHTUOKCUAAHTHY [7], npoTu3ananbHy [8], iMyHONPOTEKTOPHY
aito [9], npoTtukaHueporeHHy [10], npoTtuaiabetnyHy akTuBHicTb [11] Ta 3anobiratm 6GaraTtbom
XPOHIYHMM 3aXBOPIOBAHHAM, a TaKOX 34aTHOCTI NPUrHiMyBaTM MNEepeKUCHEe OKUCIEHHA ninigis,
arperakuito TpomboUuMTiB, NMPOHMKHICTL Kaninapis [12].

Ane icHye Benuka npobnema GiogocTtynHocTi 3,3',4',5,7-neHTarigpokcnucnaBoHy B OpraHiami, Lo
noB'si3aHa 3 HU3bKOK po3uunHHicTio 3,3',4',5,7-neHTarigpokcmudnasoHy y Bogi (7 mr 8 1000 mn). JaHa
npobrnema rpyHTyeTbCst Ha ninodinbHMX Bnactueoctax 3,3',4',5,7-neHTarigpokcucnaBoHy, OCKiNbKM
BiH B CBOIl CTPYKTYpPi MICTUTb apOMaTU4Hy CMCTEMY, WO pobuTb Monekyny 6inbw ninoginsHow [13].

Y po3pobui nikapcbkMx npenapariB Benuka yBara npuainsaeTbCs CTPYKTYpi PEYOBMHKU, a Takox
AKMM piBHEM (hapMakororiYHOi akTMBHOCTI Mae peyvoBMHY MpW BBEAEHHI pi3HUX 3amicHukiB [14]. Ane
npy LbOMY He MPUAINsSe HanexHoi yBarn CTYMeHIo ioHi3auin peyoBuHW. Tak y HalMX TEOPEeTUYHMX i
NpakTUYHUX JocnigkeHHsax [15, 16] 3 BMBYEHHS npoTM3ananbHOi i aHTUOKCMAAHTHOI aKTUBHOCTI
€KCTpaKTiB NIUCTS i naroHiB MmanuHm Byno nokasaHo, o katexiHu (ctaHoBnsATb 70 % BCiX heHOMNbHMX
CMNOMyK B eKCTpakTax) B ioHi3auivHin chopmi MatoTb Yy 4 pasu BULLY NpoTU3ananbHy akTUBHICTb, HiX
Nnoro mMonekynspHa dgopma. Takum YMHOM, iOHi3auis Bigirpae Baxnuesy ponb Yy dapmakonoriyHmx
npotecax npenapary.

[nst noBHOI ioHi3aLii 6ionorivHo akTMBHUX PEYOBMH BUKOPUCTOBYBABCS aMiHOkucrioTa L-apriHiH. L-
apriHiH anidatnyHa OCHOBHa aMiHOKMcnoTa. € OofHiel0 3 ABOX YMOBHO He3aMiHHMX aMiHOKUCIOT
(mopsa 3 rictuguHom). ONTUYHO aKTUBHA, icHye y Burnagi L-i D-isomepis. L-ApriHiH BxoguTb 40 cknagy
nentugie i 6inkiB, 0cobnNMBO BUCOKMI BMICT apriHiHy B OCHOBHUMX Bifkax - riCTOHax Ta npoTtamiHax (o
85 %).

IcHye cnoci® ogepkaHHs aHTMMIKpOBHOro 3acoby 3 KodeiHy AN 30BHILLHBOIO 3acTocyBaHHs [17],
AaHun 3acib MicTMTb: KodbeiH, MOMIBIHINNIPONIAOH i BoAy OUCTUMNBbOBaHY. TEexXHOMOris oJepXaHHS
BKIMOYAE 3MILLYBaAHHA KOETHY 3 MONIBIHINMNIPONiAOHOM Ta BOAOK AUCTUNBOBAHOW MPU MOCTIMHOMY
nepemiwyBaHHi 600 06./xB OO0 ofepXaHHS OOHOPIOHOrO po34MHy, hacyBaHHs Yy NigroTOBMEHI
dnakoHu.

[o Heponikie 3acoby MOXHa BiOHECTM Te, WO AaHUA aHTUMIKpOOHWMIA 3acid He gdie npoTu
PE3NCTEHTHUX rpaMHeraTUBHUX, rPaMno3nTUBHUX BakTepin i rpmoiB.

Bigomun cnoci®é opepkaHHA nikapcbkoro 3acoby 3 MiTONiTUYHOW i aHTUMIKpoGHow paieto [18].
Cknap cawe npeacTaBneHO HACTYNHUMM KOMMOHEHTaMMU: FIMMOHHA KUCMOTa, TpUHaTpilo uuTparT i
MaHiT. TexHonorisas ogepXXaHHs CKNafaeTbCsa 3 BiABaXXyBaHHSA TPUHATPIKO LMTpaTy, MaHITy i IMMOHHOI
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KMCAOTW, MOTIM 3'€QHYBaHHA X NPWU MOCTIMHOMY NepeMillyBaHHI Ta OOepXXaHHI0 MOPOLLUKY, SKUR
dacyloTb y calue.

[lo HeponikiB 3a HANONMXKYNMM aHANOroM MOXHa BiAHECTM Te, WO AaHUN aHTUMIKPOOHUI 3acib He
Ji€ NpOTU PE3NCTEHTHUX rPaMHEraTUBHMX, rPaMno3nTUBHUX BakTepin i rpmbiB.

3agaveto kopucHoi Moaeni € po3pobka cnocoby oaepkaHHs 3acoby y opmi Kancyn Ha OCHOBI
ioHizoBaHoro 3,3',4',5,7-neHTarigpokcnugnaBoHy 3 MNPOTUMIKPOOHOK Ai€ld NPOTU PE3UCTEHTHUX i
TecToBux WTamiB 6akTepin, rpubis.

MocTaBneHa 3agaya BUPILLYETLCA TMM, LLO CMOCiO ogepaHHA 3acoby y dopMi Kancyrn Ha OCHOBI
ioHi3oBaHoro 3,3',4',5,7-neHTarigpokcncnaBoHy 3 MNPOTMMIKPOOHOK fi€t0 MPOTM PE3NCTEHTHUX |
TecToBMX LWTaMiB OakTepin, rpubiB BkoYae iHAMBIQyanbHe kpionogpidbHeHHa  3,3',4',5,7-
neHTariapokcudaBoHy Ta apriHiHy, MOTIM 3aMOPOXylTb X MapaMmn PigKoro asoTy; MPOBOASTb
cninbHe  kpionogpidHeHHs  3,3',.4',5,7-neHTarigpokcndnaBoHy Ta  apriHiHy 3  YyTBOPEHHSAM
BOAOPO34YMHHOrO ioHidoBaHoro 3,3',4',5,7-neHTarigpokcmdnaBoHy Y MOSibHOMY criiBBigHOLWeEHHI 1:3-1:5
Yy KPIiOMIWHI, MOTIM HaMOBHIOWTL | OAepXylTb Kancyny. Ha Buxodi OTPUMYIOTbCA Kancynu
poamipom 00.

EkcnepviMeHTanbHO BCTAHOBMEHO, WO Macu AN HaMOBHEHHS Kancymn mana Xopowy MfAVHHICTb
(kyTa npupogHoro ykocy - 25-30 rpag, ctucnueocTi - 1-10 % Ta koediuieHT MaycHepa - 1,15).

Mpuknag 1.

1 monb 3,3',4',5,7-neHTarigpokcmcdnaBoHy i 5 Monb apriHiHy nigaarTb 3aMOPOXYBaHHIO napamu
piaKkoro a3oTy Ta NpoBoAATb NOApPIOHEHHS B KPIOMIMHI NpU OXONOMAXEHHI napamu pigkoro asoTy Ao
po3mipy 4actuHok 20-30 mkm. [lMoTiMm npoBoasiTb MNoaarnblue cnifibHe MOAPIGHEHHS Yy KPiOMIWHI
3,3',4',5,7-neHTarigpokcndnaBoHy Ta apriHiHy 3 YTBOpPEHHAM TBepAoro Yy ¢OpMi  MNOPOLUKY
ioHizoBaHoro 3,3',4',5,7-neHTarigpokcndiaBoHy, NOTIM HAaMOBHIOKOTL | OAEPXKYIOTb Kancyny.

Mpuknag 2.

[ns TeopeTn4HOI OLiHKM aHTUMIKPOBHOI akTMBHOCTI 06'ekTa OOCNiAXEHHS, Hamun Byno npoBeAeHo
MonekynspHui pokiHr 3,3',4',5,7-neHTarigpokcndnaBoHy y Pi3HUX iOHHUX dopMax npu pisHuX pH,
a came npu pH<1-4, pH 1.5-8, pH 4-10, pH 6.5-10.5, pH 8-11, pH 8-13 i pH>9. Ina npoBeaeHHs
LbOro gocnigkeHHsa 6yno BukopuctaHo komn'toTepHy nporpamy Autodock 4.2 MGL Tools [19]. Ons
pocnigpkeHHs aHTubakTepianbHOI aKTUBHOCTI MPOTW rpaMHeraTMBHuMX wWTamiB 6yno obpaHo
depmenTn: OHK-ripasa (PDB ID: 1kij), AF®P (PDB ID: 1rx3), geauetnnasa (yTBOpeHHA membpaHu)
(PDB ID: 3uhm), AHS Lasl (PDB ID: 1RO5), AHS Rhl (1KZF), guryaninatuuknasa (3BRE); npotu
rpamno3ntmeHux wtamis: AHK-ripasza (PDB ID: 1KZN), Ar®P (PDB ID: 3FRA), neHiumnrniH-3B'a3y04mn
6inok 3 (PDB ID: 3VSK), Agr C (PDB ID: 4BXl), Agr A (PDB ID: 3BS1), i Coptasa B (PDB ID: 1ING5);
y BuMNagky wTtamie rpubiB  O6yno  BigibpaHo: 14a-pemetunasza (PDB  ID:  6ayb),
1,3-B-rntokaroHcuHTeTasa (PDB ID: 1eqp), TumigunatcuHTeTasa (PDB ID: 5uiv) gaHi cTpykTypu
depmeHTiB Oynu B3ATi 3 6aHKy gaHux Ginka (BAB) [20]. 3a gonomoroto Computed Atlas for Surface
Topography of Proteins [21] ©ynu Bu3HayeHi aMiHOKMCNOTM B aKTUBHOMY UEHTPi depMeHTy
Bi4NOBIOHUX 3@ NOTO iHriGyBaHHS.

Ona pocnigpkeHHa ©yno B3ato 3,3',4',5,7-neHtarigpokcmndnaBod (CID_5280343), reHTamiumH
(CID_3467); xnopamdenikon (CID_5959); meponeHem (CID_441130); uedTtasmamum (CID_5481173),
pokcnuymkniv - (CID_54671203); knaputpomiuvH  (CID_84029); asutpomiuuH (CID_447043);
umnpodpnokcaumH (CID_2764); nesodnokcaumH (CID_149096); uedTtpuakcoH (CID_5479530),
dnykoHaszon (CID_3365), HictatuH (CID_11953998), TepbiHadiH (CID_1549008), knoTpumason
(CID_2812), ketokoHason (CID_47576) 6ynu oTpumaHi 3 6a3n gaHmx PubChem, ge 3D-ctpykTypa
AaHux cnonyk 6ynu B3sTi 3 PubChem [22].

Komm'totepHoto nporpamoto Autodock 4.2 MGL Tools 6yna BuKkopucTaHa fAns onTumisadii
CTPYKTYpPU (PepMEHTIB LUMSXOM BUAANeHHa BoAW, 3anBUX aToMIB, i JogaBaHHSA BogHeBuX rpyn. [NoTim
AutoGrid BM3Ha4MNO HaTMBHE pO3TallyBaHHA nNiraHdy Ans 3B'A3YyBaHHA 3 aKTUBHUM LEHTPOM
depMeHTy LINAXOM po3TallyBaHHSA KoopauHat citku (X, Y i Z). 3B'A3yBaHHs niraHga 3 yepmMeHTOM
NPOBOAWMN LUMSIXOM PEryritoBaHHs napamMeTpiB reHeTudHoro anroputmy (A), Bukopuctoytoum 10
3anyckiB kputepiiB 'A. Ona ouiHkn edeKTUBHOCTI PiBHS 3B'A3yBaHHS Oynv BMKOPUCTaHi HaCTYMHi
nokasHukn E (EHepria 3B'a3ky, kkan/monb) i 1C50, (koHuUeHTpauid pe4voBuHM, ska iHribye 50 %
depmMeHTy, MMOnb). Y BUNagKy nokasHuka E, Yyum MeHLLe 3Ha4YeHHs, TUM Kpalle 3B'S30K MiX niraHaom
i dbepmeHTOM. [ANsi pO3yMiHHS PiBHSI CENEKTUBHOCTI iHriGyBaHHsI 4OCHiIAKYBaHNX PEYOBUH 0 aKTUBHUX
LeHTpiB OakTepianbHMX eEpMEHTIB MM 3acTocyBanu Taky knacudikauito cenektuBHocTi [23]:
IC50<0,001 MM (Bucoka cenektusHicTb); 0,05>1C50>0,01 (cepeaHbo cenektnsHun); IC50 >0,05 mM
(HM3bKa CeneKkTUBHICTb).

Cxema ioHHO-MonekynsipHux pisHoBar 3,3',4',5,7-neHTarigpokcncnaBoHy B pO34NHAX Y LLUIUPOKOMY
iHTepsani pH (1-13):
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pH 1.5-8

pH 8-13 pH 811 pH 6.5-10.5

Yci gocnigpkyBaHi cnonyku 6yny ymoBHO MogfineHi Ha Tpu kaTeropii (Tabnuua 1). MNMepLwa kateropis
5  BKMAYana Cnonyku, ki Mamu BUCOKY CENeKkTUBHICTb A0 aKTMBHOrO LUEHTpYy, a Apyra kaTeropis
BKIHOMana Crnonyku, siki Manu cepegHio CeNEeKTUBHICTL | TpeTs rpyna byna npeacrasneHa cnonykamu,
AKi 6ynn HM3bKO CenekTUBHUMK A0 depMeHTy. Mu NpurHAnM 3a ymoBy, WO (hEPMEHT Moxe ByTu
iHriboBaHUN, AKLLO Cnofnyka € BUCOKO- abo cepefHbOCENEKTUBHUM iHTiGiTOpoMm
Pesynbtatu npeacrasneni y Tabnuusx 1, 2, 3.
10
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Tabnuuga 1

CxemaTuyHa knacudikauisa ctaHgapTHUX NPOTUMIKPOBHMX nNpenapaTis pa3oM 3 iOHI30BaHUMM
topmamm 3,3',4',5,7-neHTarigpokcncnaBoHy nofineHi Ha Tpu KaTeropii NPoTU rpamMHeraTMBHMUX WTaMiB

Cnonyka

OHK-
ripasa

Orop

[eaueTtunasa

AHS
Lasl

AHS
Rhl

Ouryani
nartuuknasa

Ne iHribytoumx
dhepMeHTiB
"Mepwoi niHii
3axucty"
BWCOKO- Ta
cepefHbo-
CeNneKTMBHO

Ne iHribytoumx
depmeHTiB
"Bionniskun"
BMCOKO- Ta
cepeaHbo-
CenekTMBHO

CraHgapTv NpoTUMIKpoBHUX npen

aparis

KnapuTtpomiumH

v

XnopamgeHikosn

LinnpocdpnokcauuH

JleBocbnokcauyuH

LledpTpmakcoH

eHTamiumH

A3nTpOMILMH

MeponeHem

Lledenim

.| UedTasngnm

RIB|o|o|~Nlo|o|n|w|Ne

[okcnumknin

NESRNES AN mlmIENESEEEN

AN ANENESRNANm| ENim{EYEN

SN ANENEARNEAE ANESES

OgooooO)=|O)| <O
ANESEIESRANTNIINIE:SEIE RN

S|F(OE|OOO|0O] # | *=* | %=

WIWWW[(WIN|FP[WN|W|lWw

NINEFPINIFPOOININ[WIN

loHi30BaHi

opmu 3,3',4',5,7-neHTarigpokcndnaBoHy

3,3,4'5,7-
neHTarigpokcudnaBoH
(pH>9)

A>

v

#

O #

#

3,3,4'5,7-
neHTarigpokcudiaBoH
(pH 8-13)

HA*

3,34'5,7-
neHTarigpokcudiaBoH
(pH 8-11)

H2A3

3,3'4'5,7-
neHTarigpokcngaBoH
(pH 6.5-10.5)

H3A?

3,3,4'5,7-
neHTarigpokcudiaBoH
(pH 4-10)

HaA"

3,3,4'5,7-
neHTarigpokcudnaBoH
(pH 1.5-8)

HsA

HenTtpanbHa popma

3,34'5,7-
neHTarigpokcudiaBoH
(pH <1 -4)

HeA*

#

O

[onomixHi cnonyku

8.

| L-apriHiH

O |

O

O

H=Rl=N

O

I

0

0

MpuMmiTkK: v - BUCOKOCENEKTUBHI iHFiBiTOpK, # - cepeaHboCceneKTUBHI iHribiTopu, [ - HU3bKOCENEKTUBHI

iHriGiTopK
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Tabnuuga 2

CxemaTun4yHa knacudikauisi cTaHgapTHUX NPOTUMIKPOBHUX nNpenapaTiB pa3oM 3 iOHI30BaHMMU
dopmamm 3,3',4',5,7-neHTarigpokcucnaBoHy Ha TpU KaTeropii NpoTy rpaMno3nTUBHUX BakTepi

Ne iHri6erq.”X Ne iHribytoumx
- (*)epMe..HT!B... depmeHTiB
OHK- MeHiunniy- Coptasa B "Mepuioi kil "BionniBkn"
Cnonyka ripasa OroP | 3s'asytounn [Agr A|Agr C 3axucty" BUCOKO Ta
6inok 3 BMCOKO- Ta cepeHbo-
CEPEAHBO- 1 o ekTUBHO
CENeKTUBHO
CrtaHgapTv npoTuMikpobHMX Npenaparis
1. | KnaputpomiuuH a a | v | O v 0 2
2. | XnopamdeHikon ] # O ] ] # 1 1
3. | LmnpodnokcaumH O # O # # # 1 3
4. | NesodpnokcauuH O v O # # # 1 3
5. | LledbTpurakcoH O O O O O O 0 0
6. | FeHTamiumH ] # [l ] ] # 1 0
7. | As3uTpomiumH O v O # v v 1 3
8. | MeponeHem O # O ] O O 1 0
9. | Uedenim O # O O O O 1 0
10. | UedTasmaum O v O O O O 1 0
11. | JOKCHLUMKNIH O v # # # v 2 3
loHisoBaHi dopmm 3,3',4',5,7-neHTarigpokcmdnaBoHy
3,34'5,7-
neHTarigpokcudiaBoH
(pH>9) O # O # # # 1 3
A%
3,3,4'5,7-
neHTarigpokcudnaBoH
(pH 8-13) O # O | # # 1 2
HA*
3,3,4'5,7-
neHTarigpokcMgnaBoH
(pH 8-11) O # O O # # 1 2
H2AS
3,34'5,7-
neHTarigpokcngaBoH
(PH 6.5-10.5) O # = 0O H # 1 1
HsAZ
3,3,4'5,7-
neHTarigpokcMdnaBoH
(pH 4-10) O O O O O O 0 0
HaA
3,34'5,7-
neHTarigpokcngaBoH
(pH 1.5-8) O O O O O O 0 0
HsA
HenTtpanbHa cpopma
3,3'4'5,7-
neHTarigpokcndnasoH
(pH <1-4) O O O O O O 0 0
HeA*
[onomixHi cnonyku
. | L-apriHin | o] O | g | O] O] o | 0 | 0

MpuMmiTkK: v* - BUCOKOCENEKTUBHI iHriBITOpY, # - cepeaHbOCENEKTMBHI iHribiTopu, [ -
HU3bKOCENEKTUBHI iHriGiTOpK
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Tabnuusa 3

CxemaTuyHa knacudikauis ctaHgapTHUX NPOTUrpMOKOBMX NpenaparTis pa3oM 3 iOHI30BaHUMM
dopmamm 3,3',4',5,7-neHTarigpokcncpnaBoHy Ha Tpu KaTeropil

1,3-B- Tumignnat- CkBaneH .Ki.“bKiCTb
No KomnoHeHT 14a-gemeTunasa ! iHriGyroumnx
rMOKaHCWHTa3a | CuMHTeTasa enokcugasa :
depMeHTIB
CraHgapTv npoTurpubkoBMX Npenaparis
1. |HictatuH v v v O 3
2. | KeTtokoHaszon v v v # 4
3. | KnoTtpumason v v v v 4
4. | TepGiHagiH v O v # 3
5. | dnykoHaszon v v v # 4
loHisoBaHi dpopmm 3,3',4',5,7-neHTarigpokcndnaBoHy
3,3',4'5,7-
neHTarigpokcmMdnaBoH
1. (pH>9) v v v O 3
A>
3,34'5,7-
neHTarigpokcmgnaBoH
2. (pH 8-13) v # v O 3
HA*
3,3'4',5,7-
neHTarigpokcmMdnaBoH
3. (pH 8-11) # # v O 3
H2A%
3,3,4'5,7-
neHTarigpokcmMgnaBoH
4| (pH 6.5-10.5) # # Y = 3
H3AZ
3,3'4'5,7-
neHTarigpokcmMdgnaBoH
5. (pH 4-10) O # # O 2
HaA"
3,3,4'5,7-
neHTarigpokcmgnaBoH
6. | (pH 1.5-8) O # O O 1
HsA
HewnTtpanbHa dopma
3,3'4'5,7-
neHTarigpokcmMgnaBoH
7. (pH <1-4) O # # O 2
HesA*
[onomixHi pe4oBuHM
1. | L-apriniH | O | O | O | O | 0

MpumiTkK: v - BUCOKOCENEKTUBHI iHriGITOpY, # - cepeaHbOCENEKTMBHI iHribiTopu, [ -
HU3bKOCENEKTUBHI iHriGiTOpU

Mpuknag 3.

BvByanm npoTuMikpobHYy akTUBHICTb MeToAoM Audy3ii B arap BiAHOCHO My3eWHUX LuTamiB
mikpoopraHi3amiB: Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922, Proteus
vulgaris ATCC 4636, Pseudomonas aeruginosa ATCC 27853, Bacillus subtilis ATCC 6633, Candida
albicans ATCC 885-653 Ta pe3ncTeHTHUX wWTamiB: S. aureus 124, Enterococcus faecalis 42,
Klebsiella pneumoniae 18, Acinetobacter baunani 150, P. aeruginosa 18, C. albicans 69

Meton pudysii npenapaTty B arap nposogunu “"konogasamu". Bu3HauyeHHA  aKTUBHOCTI
aHTMbaKTepianbHMX MNpenapaTiB NPOBOAUNM Ha [BOX Llapax LWiNbHOro MOXWBHOIO CepefoBULLa,
po3nutoro B Yallku lMeTpi. Y HMWXHbOMY wWapi BUuKopucTanu "ronogHi" He 3acisiHi cepegosulla (arap-
arap, Boau, coni). HwkHin wap € nigknagkowo 3 10 mn "ronogHoro arapy”, Ha siKy CTPOro
FOPM30OHTasbHO BCTAHOBIMIOKTb 3-6 TOHKOCTIHHUX LuUIiHApPa 3 HepXa.ilo4oi cTani giameTpoMm 8 mm i
3asBuWwkn 10 mM. HaBkono uuniHApiB 3anuBaloTb BEPXHIA LWap, WO CKIagaeTbCs 3 MOXMBHOIO
arapusoBaHoOro cepefoBuLLla, po3nnaBneHoro i oxonomxkeHoro Ao 40 °C, y ke BHOCUNU BignoBigHWNA
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cTaHgapT Jo0O0BOiI KynbTypu TecT-wTamiB. 3asganerigb, BepxHi wap gobpe nepemiwyBaBcsi [0
YTBOPEHHSI ogHOpigHOT Macw. Micns 3acTuraHHsa umMniHapyY CTEPUIbHUM NIHLETOM BUTAranu i B NyHKM,
Lo yTBOpPMAMCS, NoMiliany BunpoboByBaHMI npenapar.

O6'em cepepoBuLLia And BEpXHLOrO LLapy konueascs Big 14 oo 16 mn. Yawku nigcywysanu 30-40
XB. MPU KIMHATHIN TemneparTypi i cTaBunu B Tepmoctat Ha 18-24 roauH.

Mpn ouiHUi aHTUMIKPOBHMX Ta NpPOTUrPUBKOBMX BNACTUBOCTEW MpenapaTiB 3acToCOByBanu
HaCTYNHi KpuTepii:

- BiACYTHICTb 30H 3aTPMMKWM POCTY LUTaMIB HaBKOMO JIYHKM, @ TakoX 30HW 3aTpuMkn o 10 mm
BKadye Ha Te, WO LWTaMWU € HE YyTIMBUMU [O BHECEHOr0 B IYHKY OOCHiAXyBaHOro npenapary
MicLeBoOI Ail;

- 30HU 3aTPUMKM pocTy giameTpom 10-15 MM BKasyloTb Ha Many YyTnAMBICTb WITaMiB 40 Npenaparty
MicLeBoOI Aii;

- 30HU 3aTPUMKM POCTY AiameTpoMm 15-25 MM pO3LIHIOITLCS, K NOKa3HWK YYTAMBOCTI WTaMiB 4o
npenapaTty MicLeBoi aii;

- 30HM 3aTPUMKN POCTY, AiaMeTp SKUX nepeBumLLye 25 MM, CBiAYMTb NPO BUCOKY YYTMAMBICTb LUTAMIB
00 npenapary micueBoi Ail.

OTpvmMaHi pesynbtatn obpobnsanu cTaTtuCTUYHMM MEeTOAOM OAHOMaKTOPHOro AMCMEpPCiNHOro
aHanizy (ANOVA) 3 noctdakTopHUM TeCTOM ThHOKi. YCi po3paxyHKn Benucs 3a 3aranbHONPUAHATUMMU
dopmynamn. Pesynbtatn npeactasneHi sk M+SD, ge M - Bubipkose cepegHe, SD - craHgapTte
BigXWNEeHHs.

PesynbTaty npeacraeneHi y Tabnuusx 4, 5.

Tabnuusa 4

AHTMOakTepianbHa gis ioHizosaHoro 3,3',4',5,7-neHTarigpokcncgnaBoHy MeToaom audysii B arap npotu
TECTOBUX LUTaMIB

JiameTpu 30H 3aTpyMKu pocTy, MM+SD
Noenapat KoHueHTpauis, |Staphylococcus|Escherichia| Proteus |Pseudomonas 23?:”:: ;g?cczﬂz
penap Mwmonb aureus ATCC | coli ATCC | vulgaris aeruginosa ATCC ATCC
25923 25922 |ATCC 4636| ATCC 27853 6633 653/885

loHizoBaHuM
3.33.4.5,7- 0,003 23,0:0,1 | 20,0:0,1 | 16,0602 | 18,0:0,1 |22,00,2 | 16,00,1
neHTarigpokcmdn
aBOH

MpuMmiTkM: 3HaYeHHs npeacTaBneHi K cepeHe 3HaYeHHS + cTaHAapTHe BiaxuneHHs. bys
3acTocoBaHui ogHodakTopHui gucnepcinHmm aHania (ANOVA) 3 nocTakTopHUM TeCcToM Thioki. *
o3Havae p<0,05

Tabnuusa 5

AHTMOakTepianbHa gis ioHisoBaHoro 3,3',4',5,7-neHTarigpokcucnaBoHy MeToaom audpysii B arap npotu
PE3NCTEHTHMX LUTaMiB

[JiameTpwu 30H 3aTpUMKK pocTy, MM+SD

n KoHueHTpauis,| S. E. P. E. A. K. C.
penapat . . . . .
Mwmonb aureus | faecalis | aeruginosa | cloacae | baumani [pneumoniag| albicans
124 42 18 17 150 18 69

loHizoBanun 3,3',4',5,7-

. 0,003 25,0+0,1|23,0+0,1| 20,0+0,1 |20,0+0,1| 20,0+0,1 | 21,0+0,1 |21,0+0,1
neHTarigpokcrdgnasoH

MpumiTkn: 3HaYeHHs NpeacTaBreHi Kk cepeHe 3HaYeHHS + cTaHAapTHe BiaxuneHHs. bys
3acTocoBaHuin ogHoakTopHui aucnepcinHuin aHania (ANOVA) 3 nocTakTopHUM TeCcToM Thioki. *
o3Havae p<0,05

3a pesynbTatamu, NpeacTtaBneHMMn y Tabnuui 1, He 6yno BCTaHOBMEHO, WO He Oyno BUSBNEHO
XKOOHOI crnomnyku, sika © BMCOKOCENEKTMBHO MpuUrHiyyBamna BCi aHTMbaKTepianbHi  MexaHiamu
rpaMHeraTMBHMX PE3UCTEHTHUX LUTaMiB, OKpiM XropamdeHikony, Akun iHribye yci depmeHTH, §K
CepeaHbOCENeKTUBHUI iHriGiTop. KnapuTpomiumH, neBodnokcaumH, [OKCULMIIH, LedTasngum,
uedpenim Bynn Havikpawummn aHTUBIOTUKaMK, AKi NPUrHIYYBanM yci MexaHiamMmu "nepLuoi niHil 3axmncty",
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3a BUHATKOM DEPMEHTIB, SKi BiAMNOBIgal0Tb 3a YTBOPEHHSA GionniBku, a came AHS Lasl Ta B gesikmx
BMNagdKax Auryadinartuuknagdy. Hawuripwmm aHTubioTMKOM CTaB LeTPUAKCOH, SIKMA € "30Mm0TUM
ctaHgaptoM" y OinblIOCTi NPOTOKOMIB MiKyBaHHA iHEKUINHNX 3axBOplBaHb, OCOONMBO, Mpu
3aXBOPIOBaHHI HUPOK.

Y Bunagky 3,3'.4'5,7-neHtarigpokcucdnaBoHy  6yno  BctaHoBneHo, wo  3,3'.4'.5,7-
neHTarigpokcudnaBoH y ioHisauiHin cdopmi (pH>9) A%, (pH 8-13) HA%, (pH 8-11) H2A%* i (pH 6.5-
10.5) Hz:A%* "sakpuaB" 6GinbLlicTb MexaHi3miB "nepwoi niHii 3axucTty" i "GionniBkn", a dopmun
3,3',4',5,7-neHTarigpokcudnasoHy (pH 4-10) HsA-, (pH 1.5-8) HsA HenTpanbHa dopma i NMOBHICTIO
npotoHoBa c¢opma (pH <1-4) HeA* nmokasanu HW3bKY CEMNEKTUBHICTb A0 TapreTHMX MexaHi3miB
PE3NCTEHTHUX rpamHeraTMBHUX GakTepin. L-apriHiH 3a pe3ynbTataMmyn LOCNIMKEHHS MoKa3aB HU3bKY
CENEKTUBHICTb OO0 YCiX MilleHel, Wo O3Ha4yae HEeCnpPOMOXHICTb L-apriHiHy MaTu aHTubakTepianbHy
aito.

3a pesynbTatamu OOCNIMXKEHHS, MpeacTaBreHuMu y Tabnuui 2, He Oyno BUSIBNIEHO XOOHOI
cnonyku, gka © BMCOKOCENEKTMBHO MNpurHidyBana BCi aHTUOakTepianbHi MexaHiaMyu rpamno3vTUBHI
PEe3NCTEHTHMX WTaMmiB. [JokcnumkniH 6yB Hakpawmmmn cepeq NPOTUMIKPOBHUX NpenapartiB, SKUA 3mir
NPUrHITUTK YCi MeXaHi3aMu GionNMiBOKOYTBOPEHHS, i ABa 3 TPbOX MeXaHi3MiB 3 "nepLuoi niHii o6opoHn",
okpim mexaHniamy [OHK-ripasu. Hauripwum aHTubioTnkom cTaB uedTPUakcoH, SKMA € "30M10TUM
cTaHgaptomM" y 6inbWOCTi NPOTOKOMIB MiKyBaHHSA iH(PEKUiNHMX 3axBOpIOBaHb, 0COGNNBO, MpK
3aXBOPHOBaHHI HNPOK.

Byno BctaHoBneHo, wo 3,3',4'.5,7-neHTarigpokcndnaBoH y ioHi3auiiHiin cdopmi (pH>9) A5 -
iHridbyBaB yci MilweHi GionniBKOYTBOPEHHS, a y BUMAAKYy MexaHi3aMiB "nepuloi niHii obopoHn" nuwe
OOMWH MexaHiam - OrPP. [Hwi dopmu 3,3',4',5,7-neHTarigpokcmdnasoHy, a came (pH 4-10) H4A-, (pH
1.5-8) H5A HenTpanbHa dopma i noBHiCTIO npoToHoBa ¢opma (pH <1-4) HBA+ nokasanu fgyxe
HU3bKY CENEKTMBHICTb A0 TapreTHUX MeXaHi3aMiB Pe3VCTEHTHUX rpaMno3MTUBHUX GakTepii. L-apriHiH
3a pesynbTatamu OOCHIMKEHHS MOKa3aB HU3bKY CENEKTMBHICTb A0 YCiX MilleHen, Lo O3Ha4yae He
CMPOMOXHICTb L-apriHiHy maTu aHTMbakTepiansHy Aito.

3a pesynbTatamu JOOCMiAXEHHsl, npeacTaBneHMMn y Tabnuui 3, 6yno BCTaAHOBMEHO €4MHUN
BMCOKOCENEKTMBHUIA IHFGITOp YyCiX MiweHen, HMM cTaB knoTpumason. Y Bunagky 3,3.,4'.5,7-
neHTarigpokcmdnasoHy, nve MakcumanbHa ioHidauinHa dopma 3,3',4',5,7-neHTarigpokcmcnaBoHy
(pH>9) A> € eavMHMM  BMCOKOCENEKTMBHMM  iHribitopom cepeg ycix c¢opm 3,3',4'5,7-
neHTarigpokcndnaBory, sika 6r10Kye TpU 3 YOTMPLOX (PEPMEHTIB, EANHUM (PEPMEHTOM, SIKUIA CTiNKWUIA
o gii 3,3',4',5,7-neHTarigpokcncnaBoHy, CTaB CKBaneHenokcuaasa. A Hauripwum iHribitopom cepep
ycix copm 3,3',4',5,7-neHTarigpokcucnaBoHy 3HOBY cTana noBHa NpoTOHHoBaHa ¢opma 3,3',4',5,7-
neHTarigpokcmucdnasoHy (pH <1-4) HeA*. L-apriHiH go ycix miweHen rpudka 6yB HM3bKOCENEKTUBHUM
iHriGiTopom.

3a pesynbTatamMmy JOCHISKEHHS, NpeAcTaBneHumun y Tabnuusx 4, 5, Oyno Bu3Ha4yeHo, WO
ioHizoBaHun 3,3',4',5,7-neHTarigpokcudnaBoH Mae BUCOKY aHTubakTepianbHy i npoTUrpmbkoBy Aito 4o
BCiX rpaMHeraTtMBHUX i rpamMno3nTMBHUX LWTamiB 6akTepin, rpnbis, a came OO My3eMHUX LUTaMiB:
Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922, Proteus vulgaris ATCC 4636,
Pseudomonas aeruginosa ATCC 27853, Bacillus subtilis ATCC 6633, Candida albicans ATCC 885-
653 Ta peancTteHTHMX wTamis: S. aureus 124, Enterococcus faecalis 42, Klebsiella pneumoniae 18,
Acinetobacter baunani 150, P. aeruginosa 18, C. albicans 69.

Takum 4mHOM, cnocid oaepxkaHHa 3acoby y copmi kamncyn Ha OcHoBi ioHizoBaHoro 3,3'.4',5,7-
neHTarigpokcmcnaBoHy 3 NPOTUMIKPOOHOI Ai€l MPOTU PE3UCTEHTHUX | TECTOBUX WTaMiB BakTepin,
rpubie pae:

1) BMCOKy Bi00CTYMHICTb 40 aKTMBHMX LIEHTPIB Npo3ananbHuX hepMeHTiB;

2) HasBHICTb BUPaXXeHOT NPOTUMIKPOOHOI aKTMBHOCTI iOHI30BaHOroO 3,3',4'5,7-
neHTarigpokcmdnaBoHy, OAEePXKaHOro 3a 3asiBlIeHNM Cnocobom.
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®OPMYJA KOPUCHOI MOJEN!I

Cnocib ogepxkaHHA 3acoby y dhopmi kancyn Ha ocHOBI ioHi3oBaHoro 3,3',4',5,7-neHTarigpokcndnaBoHy
3 NPOTUMIKPOOHOK A€l NpOTM PE3UCTEHTHUX i TECTOBMX LUTamiB GakTepin, rpubiB, WO BKIOYaE
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OLlepXXaHHA nikapcbkol hopMUK, SKMA BiOPISHAETLCA TUM, WO iHAMBIAYanbHO KpionoapibHIOTH
3,3.,4',5,7-neHTarigpokcucpnaBoH Ta apriHiH, MOTIM 3aMOPOXYKTb iX napamu pigkoro asoTy;
npoBOAATb crninbHe KpionoapibHeHnHs 3,3'.4',5,7-neHTarigpokcndnaBoHy Ta apriHiHy 3 YTBOPEHHAM
BOJOPO34YMHHOrO ioHizoBaHoro 3,3'.4',5,7-neHTariapokcndnaBoHy y MOMNNbLHOMY CRiBBIAHOLWEHHI 1:3-
1:5 y KpioMnWHI, NOTIM HaMNOBHIOKOTb | OAEPXKYIOTb Kancyny.

Komn'totepHa BepcTka B. FOkiH
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