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Ha npomsiicenuu, kak Munumym, noC1eOHUX NAmMHaoyamu iem 6 CmpyKmype HoO30KOMUATbHbIX UHGEKYUll 8 paziuy-
HbIX CIPAHAX MUpa tuoupyloujee NoiodiCeHue 3aHUMarom spamompuyamensusie 6030youment, 6 wacmmocmu Escherichia
coli. Jlannvie Bcemuprou opeanusayuu 30pagooxpanerisi cCU0emeibCmeyiom 0 Hapacmaroujeli pesucmeHmHocmu OaH-
HO20 NAMO2eHAa K aHMUOUOMUKAM, YMO 00YCI06IUEAEN AKMYAIbHOCMb CO30AHUS U Pa3pAdOMKY HOBLIX AHMUMUKPOOD-
HbIX cpeocms. Tlepsuunblil CKpUHUHE HOBLIX NPOU3800HbIX 1,3-0uasuHona-4 u ux HeyukIudecKux npeouecmeeHHUKo8
NO3B0UT BbIABUNNb CPEOU HUX COCOUHEHUA-TUOEPbL, CHOCODHbIE aKmueHo nooasisims pocm E. coli, nepcnexmusnvie 0
OanvHetiwezo usyuenus. Ilens uccnedosanus. Hecneoosams akmugHocms coeOuHeHull noo 1a60pamopHuimu udpamu
TIATs4, [IATs6, HATs7, [IATdS, ITATAY, IIATd15 6 omnowenuu Escherichia coli. Mamepuanst u memoowt. Hccneoo-
8aHUe AKMUBHOCIU COCOUHEHUL NPOBEOCHbL HA KONLEKYUOHHBIX U CEENHCEBLLOENEHHBIX WUMAMMAX OM OONbHBIX C PA3HOU
namonozueil. Bce wmammor neped noceéamu ovLiu uoeHMUDUUUPOBAHbL NOCPEOCHBOM NPOSPAMMHO-ANNAPANHO20
xomnnexca BIOMIC V3 (Giles Scientific, CILIA) 0na noomeepaicoenus npuHadiexcHocmiu K pooy u euoy. LlImammol, uc-
nOb3068aAKHbIE 6 pabome, NPeosapumenbHo UCCIe008aNU Ha YYECMEUMETbHOCMb K AHMUOAKMEPUATbHBIM NPenapamam
Memooom OUCKO8 OJisl OYEHKU HATUYUSA UYL OMCYMCMBUS PE3UCTEHMHOCIU. AKMUBHOCHb HOBbIX COCOUHEHUU U3YYaANU
Memodom ceputinbix pazeederuli. Pezynomamot u oocysycoenue. Vcciedosarue 4yscmaumensHoCmu mammos mMemo-
00M OUCKO8 K aHMUOAKMEPUATIbHBIM NPEnapamam, npUMeHsIeMsIM npu SMUOMpPONnHol mepanuy UH@eKkyul, evizvieae-
mouix Escherichia coli, ébiasuno cpeou nux Mukpoop2anusmsl ¢ MHOICECMBEHHOU 1eKAPCMBEHHOU Pe3UCTNEHMHOCIbIO.
AHnanuz nocegos wmammos nokasaJ, 4mo éce Uccied08anHble coeOUHe s 001a0arom cnocobHOCMbI0 NO0AsANMb POCH
E. coli kak xonnekyuouHwix, Mmax u ceextcesblOeleHHbIX Om OONbHBIX C paziudHou namonocuell. 3axntovenue. Camoi-
MU AGKMUGHBIMU 8 OMHOUWEHUU U3YUEHHBIX WMAMMO8 AGNAIOMCA eujecmea noo aabopamophvimu wugpamu IATAS u
1IATs4. Hpu smom nokazamenu MIIK , 6cex coedunenuii re npesoviwaron 10-20 ymxe/ma, 4mo no3eoiiem cuumanmbs ux
nepcnekmusHuiMU 0Jis OAIbHeule20 U3yyeHUs.

Kniwoueevie cnoea: coeounenus I1ATs4, [1A4Ts6, [IATs7, TIATAS, [IATdY, I[14Td15, Escherichia coli, akmue-
nocmo, MIIK
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In various countries of the world, for at least last fifteen years, in the structure of nosocomial infections the lead-
ing position has been occupied by gram-negative pathogens, Escherichia coli in particular. The data of the World
Health Organization testify the increasing resistance of this pathogen to antibiotics, which determines the relevance
of creating and developing new antimicrobial agents. Primary screening of new 1.3-diazinon-4 derivatives and their
non-cyclic precursors made it possible to identify the leader compounds capable of active suppressing the growth of
E. coli and promising for the further study. The aim of the study is to investigate the activity of the compounds under
laboratory ciphers of PYaTs4, PYaTs6, PYaTs7, PJTdS, PYaTd9, PYaTdl5 with respect to Escherichia coli. Materials
and methods. The study of the activity of the compounds was carried out on the basis of collection and freshly isolated
strains from patients with different pathologies. Before the inoculation all the strains were identified by means of the
BIOMIC V3 software complex (Giles Scientific, USA) to confirm their belonging to the genus and species. The strains
used in the work were previously tested for susceptibility to antibacterial drugs by the disk method to assess the pres-
ence or absence of resistance. The activity of the new compounds was studied by the serial dilution method. Results
and discussion. The investigation of the sensitivity of the strains by the disk method to antibacterial drugs used in the
etiotropic therapy of infections caused by Escherichia coli revealed microorganisms with multiple drug resistance.
The analysis of the inoculation of the strains showed that all the studied compounds have the ability to suppress the
growth of E. coli being both collectively and freshly isolated from patients with various pathologies. Conclusion. The
substances under the laboratory ciphers of PYaTd8 and PYaTs4 are the most active in respect to the studied strains.
At the same time, the MIC (minimum inhibitory concentration) of all the compounds does not exceed 10-20 ug / ml,
which makes them promising for the further study.

Keywords: compounds of PYaTs4, PYals6, PYaTs7, PJTdS, PYaTd9, PYaTdl5, Escherichia coli, activity, MIC

BBEJIEHME. Ha nporskeHHUU, KaK MUHUMYM, I10-
CJICTHUX IISITHAALATH JIET B CTPYKTYPE HO30KOMHAJIbHBIX
UH(EKIU B pa3IMYHBIX CTpaHaX MHUpa JHIUPYIOIIEe
MOJIOKEHUE 3aHUMAIOT rPpaMOTpHIIATEIbHbIE BO30yI1Te-
mu. Tlo pe3ynmbraraM MHOTOIIGHTPOBBIX HCCIIEIOBAaHHH,
npoBoauMBIX B Poccum u 3a pyOexom, HaOmromaeTcs
BO3pacTaHHWe 3THOJIOTHUECKOW 3HAYMMOCTH Escherichia
coli [1-4].

E. coli sBisieTcs MPUBBIYHBIM OOUTATENEM KHIIICY-
HUKa 3710pOBOTO YenoBeka. Cpeau e€ momylsauid cyie-
CTBYIOT BBICOKOA/IAITHPOBAHHBIC KJIOHBI, IIPHOOPETIINE
B CHJIY Pa3JIMYHbIX TPHUYUH BUPYIEHTHOCTh. DTO MO3BO-
JSIET UM XOPOIIO MPHUCIIOCA0IMBATHCS K HEPUBBIYHBIM
YCIOBHSM U BBI3BIBAaTh IIUPOKHUM CIEKTp 3a00JIeBaHMUIA:
UH(EKIUH MOUEBBIBOASIINX TyTeH, MHTPaadJOMHUHAIIb-
Hble MH(EKINU, THEBMOHUH, HHPEKIIMU B 00NaCTH XH-
PYPrUYecKrX BMEIIATeNIbCTB, MEHUHTUTHI, KaTeTep-ac-
COI[MMPOBAHHbIE MH(QEKIMH, OCTCOMHUEIUT, WH(EKIUH
KOKM M MSITKUX TKaHei. [Ipu aToM mH(pexmn oot
JIOKQJIU3AIMU MOTYT COMPOBOXKAATHCS OaKTepHeMHen |
cerncucoM [5-8].

AHanu3 YyBCTBHUTEIBHOCTH BBIICICHHBIX MHUKpPO-
OpPraHM3MOB K aHTHOAaKTEpUAIILHBIM TIperaparaMm CBHU-
JICTEJILCTBYET O POCTE PE3MCTEHTHOCTH. llo JaHHBIM
MHOTOIIGHTPOBBIX HccieqoBanuit, k 2008 . cpenu us-
YUSHHBIX I[ITAMMOB HJICHTU(HIMpOBaHO 10 77% Oe-
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Ta-JJaKTamas pacurmpeHHoro crnekrpa aeiictus (BJIPC)
— IPOIYLEHTOB, JUISI KOTOPBIX XapaKTepHa HHU3Kas UyB-
CTBUTENBHOCTD K Iledanocnopunam I1I-1V moxonenus,
TUKapIWIMHY/KJIaByJIaHaTy, (TOPXUHOIOHAM, aMOKCH-
UJUTMHY/KJIaByJIaHaTy, T€HTaMHIIMHY, KO-TPUMOKCAa30-
J1y. B Hacrosiee BpeMst BO Bcex pernoHax BcemupHO
OpraHU3aIMK 3PAaBOOXPAHEHHS HAOIIOaeTCsl BBICOKHIMA
YpOBEHb ycToWuuBOCTH E. coli X 1edanocrnopuHaMm u
(TOPXMHOIIOHAM TPETHETO MOKOJICHHS — JIBYM Ba)KHEH-
MM ¥ ITUPOKO MCIIOJIb3YyEeMBIM THIIAM ITPOTHBOOAKTEPH-
ANbHBIX JIGKAPCTBEHHBIX CPEJICTB, KOTOPBIN MPOIOIKACT
HapacTaTh, OTMEYAETCs MOSABICHUE CIIy4aeB yCTOWIHBO-
cTH K Kapoorenemam [9-201].

AHTHONOTHKOPE3UCTEHTHOCTh BCETJa CUMTAaBIIAs-
cst ipo0JIeMoil JTHIIb OOJBHBIX CTAllMOHAPOB, B HACTOSI-
1iee BpeMst akTyallbHa M ISl aMOyJIaTOPHBIX WH(EKIHU.
Cnexrp BO30ynuTeseH, Kak MpaBUIIO, TPEJICTABICH Ha
85-95% E. coli. MOHUTOPUHT PE3UCTEHTHOCTH BHE-
OOJILHUYHBIX ITAMMOB MOKA3bIBAET BBIPAKCHHYIO TEH-
JIeHIIo K e€ pocTy [21-24].

IIpobnema pactyieil pPe3UCTCHTHOCTH OOYCIIOB-
JIMBAET aKTyaJbHOCTh CO3J[aHUSI M Pa3pabOTKy HOBBIX
AHTUMHKPOOHBIX cpenctB [25-27]. IlpensapurenbHbli
aHaJIN3 BO3MOXHOI OMOOTHYECKONH aKTHBHOCTH HOBBIX
MPOU3BOAHBIX 1,3-AMa3uHOHa-4 W WX HEIHMKIMYECKHX
MPEAIICCTBEHHUKOB, TOIY4YEeHHBIX ITOCPEACTBOM KOM-
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MIBIOTEPHOT0 IIPOTHO3UPOBAHUS, TPEATIOIara HaTuIue y
HUX aHTHOaKTepuaibHOU akTHBHOCTH [28]. [TepBruHbIH
CKPUHHHT COSJMHEHHH JaHHOTO psijia OJ Ja00paToOpHbI-
mu mmdpamu [TATdL, T Ts2, TIATs3, T15Ts4, TTATsS,
[1AATs6 IITs7, T1ATdS8, I15Td9, I1ATd10, I1ATd11,
IATd12, TIATd13, TIATd14, TIATd1S B oTHOICHNH E.
Ccoli T03BOJTUII BBISIBUTH CPEIT HUX COEMHEHUSI-ITAACPHI,
CIIOCOOHBIE TIONABISTH POCT JAHHOTO MAaroreHa, Iep-
CIIEKTUBHBIE JUIsI abHeHero uzyueHus [29].

HEJb MCCIEIOBAHUS. Hccnemoath ax-
THBHOCTh COEIMHEHUH MOJ J1a00paTopHbIMH IH(ppaMH
T Ts4, IT5Ts6, TIATs7, [T TdS, I15Td9, IT5Td15 B otHO-
wennu Escherichia coli METOnOM CEepUIMHBIX pa3BeICHU,
OLICHHUTb UX MEPCIIEKTHBHOCTD JUISl UCCIICIOBAHUS i VIVO.

MATEPHUAJIBI U METO/BbI. NccnenoBanue ak-
TUBHOCTH COEIMHEHUH IMOoj Ja00paTopHBIMH MH(ppaMu
[151Ts4, [15Ts6, I1ATs7, comepxamme (parMeHT «s»
(cynpdon), u IIATd8, TIATd9, ITATALS, conepxamrue
(bparmeHT «d» (marcoH), B otHouieHuu Escherichia coli
OBUIO MPOBEACHO Ha YETHIPEX KOJUICKIIMOHHBIX IITaM-
max: E. coli C, E. coli BL,, E. coli Im, (PI'YII «To-
cHUU reneruka», . Mocksa), E. coli NIIL 01(D®I'BY
«HWWJI», r. AcTpaxaHnp) U mITaMMax-H30JI5Tax oT 00JIb-
HeIX (I'BY3 AO «l'oponckas kimandeckast GonpHuna Ne3
um. C. M. Kupoga, . Actpaxans): E. coli BK 198 E. coli
BK 192, E. coli BK tyal, E. coli BK tya2 (BI;I)ICJ'IVGHI)I u3
Tpoduueckux 3B ); E. coli BK 297, E. coli BK 39 (BbI-
JICTICHBI U3 MOUH).

Bce mrrammebl iepes; noceBaMu ObUTH UICHTUDHIIN-
POBaHBI MOCPEACTBOM HPOrPAMMHO-AIIAPaTHOTO KOM-
mwiekca BIOMIC V3 (Giles Scientific, CILIA) mist mon-
TBEPIKJCHUS ITPUHAUIC)KHOCTH K POIY M BUJLY.

AXTHBHOCTb COCTMHEHHI N3yYal METOJIOM CEepHid-
HBIX Pa3BE/ICHHUI: Ha MEPBOM 3Tale MPOBOAWIN TOCEB
ITaMMOB B MSICOTICIITOHHBII OYyJIbOH C TpeIBapHUTEIIb-
HO pa3Be/ICHHBIMU COCIMHEHUSIMH B IIOps/IKe yObIBa-
HUSI KOHIIGHTpAIlMUM B TEOMETPUYECKOH IPOTPECCHH C

ko3¢ durmentom 2: or 128 mkr/min mo 0,5 mxr/mi. B
KaueCcTBE KOHTPOJSI MCIOJIb30BaJM IOCEBBI C PacTBO-
purenem (IMCO B skBHOOBEMAX), OCEBBI O€3 00aB-
JIEHUs. B Cpeay BelIeCcTB (MONOKUTEIbHBIN KOHTPOJb),
KOHTPOJIb Ha CTEPHIILHOCTB Cpelibl (cpena 0e3 moceBoB
u coeauHeHuit). Yepes cyTkM MHKYOAllMH B TEPMOCTATE
npu 37°C npoOUpPKH HECHTPUPYTUPOBAIH, OCATOK CTE-
PWIBHO OTMBIBAJIM, 3aT€M MEpeceBall Ha Cpeday DHJO.
Yepes CyTKH MHKYOAIlMM ITOCEBBI OLICHHBAJIM BU3Yallb-
HO, 3aT€M ITIPOBOAMIM MOJCYET BBIPOCHIMX KOJOHHH Ha
anmapare BIOMIC V3. Omnpenensnu MHHUMaJIbHYIO
KOHIICHTPAIMIO COCIMHEHUH MOCiIe WHKYOaluH, ¢ KO-
TOPOH TONABISUICS POCT KOJOHHEOOPA3YIOMINX CIMHUIL
oTHOCHTENbHO KoHTpons Ha 50% (MIIK, ), na 90-100%
(MIIK,,_,,)- IIpoBOMMIN CPaBHUTENLHBIA aHAIN3 aAKTUB-
HoctH Bemects [30, 31].

[ITamMMmBbl, HCHONB30BaHHBIE B padoTe, MpenBapu-
TEJIFHO HCCIIEIOBAIM Ha YyBCTBUTEIHFHOCTh K aHTHOAK-
TEpUaIIbHBIM TIperapaTaM METOJIOM JHMCKOB UIsl OIICHKH
HaJIUYHsI UM OTCYTCTBUSA pe3ucTeHTHOCTH [32]. Mcnions-
30Baid HaOop muckoB wHaUKaropHbix JU-TTJIC-50-01
(«Hay4Ho-uccnenoBarenbckuid LEHTp (hapMakoTeparuu
3AOw, 1. Cankr-IlerepOypr). Pe3ynbrarsl cuuThIBa N Ha
anmapare BIOMIC V3.

Craructuueckyto 00paboTKy pe3yJabTaroB  OCY-
LIECTBISUIN ¢ noMolrsio nporpammsl «BIOSTAT 2009»
(Analist Soft Ins., CILIA). BapuanuoHHsie psasl mpo-
BEpsUIM HAa HOPMAaJbHOCTH MO kputeputo Kommoropo-
Ba-CmupHoBa. IlokazaTenb MOCTOBEpHOCTH pa3IHuuil
onpezaensi no t-kpureputo Cterogenta. Cratuctuue-
CKH 3HAYMMBIMU cuuTanu paziauuus npu p< 0,05-0,01.

PE3VJIBTATBI U OBCYKAEHUE. Hccnenosa-
HHE YyBCTBHTEIBHOCTH IITAMMOB METOJIOM JICKOB K aH-
THOAKTEpHATBLHBIM Mpernaparam, IPUMEHSIEMBIM IPH OTH-
OTPOITHOM Tepanuu nHQEeKIMi, BbI3bIBaEMBIX Escherichia
coli, BBISIBWIIO Cpely HUX MHUKPOOPTaHU3MBI C MHOMXKe-
CTBEHHOMH JIEKapCTBEHHOH PE3UCTEHTHOCTBIO (TabuI. 1).

Taonuua 1 — Yyscmeumenvnocms wumammos Escherichia coli k anmuouomuxam

IIrammel Escherichia coli
AHTHOHOTHKH C BL Im NIIL BK BK BK BK BK BK 39
600 21 m | tya 01 | 198 192 | tyal | ya2 | 297
AMOKCHITUIUIUNH S S S R R S R R 1 S
AMOKCUIIMIIJTMH-KJIaByJIaHaT R R S R R S R R R S
[{unpoduokcarmx S S R R I I I S R R
T'enTamMuria S S R S S S S S S S
JleBodiokcanun S R S S S S S I S R
Hedrazuaum R S R R R S R R S R
Leduxcum R R S R R S R R R S
Iedorakcum S S S R R S R S R R
Ledenum R R 1 1 R R R 1 R R
AMIUIMUIAH-CYTbOaKTaM S R S 1 R S R R R S
TUKapLIUIUINH-KIIaByJIaHAT R S I S R S R I S S
Mmunenem S R S 1 R R R 1 1 1
Ledrprakcon S R I S R R R S R R
AMukanug S 1 S 1 S S S R S S
Hopduokcarun S R S S R R R S R R

Tpumeuanue: R — pesucmenmmusie, I — ymepenno-pesucmenmuuie; S— yyecmseumenshule
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AHanu3 MoceBOB KOJUICKIIMOHHBIX IITaMMOB ITOKa-
3aJ, YTO W3 COCJMHEHMH, COIEpkAIIHUX (PArMEHT «S»,
HauboJee aKTUBHO B OTHOMIEHHH uX aerictyet [151Ts4:
ero MIIK, cocrapnsna 0,5-1,0 MKr/MJI, KOHIEHTpaus

128 MKr/Mi1 B TpEX CITydasix M3 4eTBIPEX sSBIsIach OaKre-
PHULIUIHOM. MHK50 coenqunenuit [15Ts6 u [1ATs7 Gbuia
BhIIIE B 2—4 pa3a, OaKTepHILUIHOTO ACHCTBUS HEe HAOIIO-
nanu (tabi. 2).

Taonuua 2 — Akmuernocmo coeOUHEHUIl 6 OMHOWEHUU KOJLIeKUUOHHBbIX wimammos Escherichia coli (MIIK, mkxa/mn)

Coenunenne E.coliC,, E. coli BL,,
MIIK,, MIIK,, . MIIK, MITK o 100
I1Ts4 1 128 0,5 128
ITATs6 1 128 1 128
II5Ts7 8 128 4 128
T1Td8 0,5 128 0,5 128
I151Td9 1 128 2 128
ITATd15 2 128 4 128
E. colilm E. coli NIIL 01
I1ATs4 0,5 128 1 128
I15Ts6 1 - 1 128
II51Ts7 8 128 8 128
I151Td8 0,5 128 0,5 128
TIATd9 8 128 16 128
I151Td15 8 - 8 128

Cpenu coeaWHEHUW, UMEIONIMX B CBOEM COCTaBe
(parMeHT «d», BBICOKYIO aKTHMBHOCTH IOKa3ajio Bellle-
crBo ITSITd8. Ero MIIK,  coorsercTBoBana 0,5 Mkr/mi,
BBICOKHE KOHIIEHTpaluu noaasisiau poct 98-100% mo-
mysinad. AktuBHOCTE [IATd9 u IIATd15 B 3aBucumo-
CTH OT IITAMMa CUIIbHO BapbupoBaja: quanazon MIIK,
coctaBysul 1—16 MKr/mi1, KoHIeHTparus 128 MKr/MiI co-
oreerctBoBasia MIIK, . (Tabm. 2).

88-90
B ortHomennu mramMmoB E. coli, BBIAEIECHHBIX U3

TpoduuecKknx 3B OOJIHHBIX, HAUOONBIIYIO AKTHBHOCTD
U3 COCIUHCHU, comepKamux GparMeHT «S», MPOSIBIIs-
10 [T Ts4: ono narnduposaino pocr 50% OGakrepuii npu
KoHIIeHTparwu 1 Mxr/mi, a mpu 128 mxr/mi — 90-95%.
Jwnamnazon MHK50 g coequnenust I151Ts6 cocrasisin
1-2 mxr/ma, oot IIATs7 emé Boime: 4—8 mxr/mut. [Tpn nx
MaKCHMaJIbHO BBICOKON KOHIIEHTPAINH, TPUMEHIEMON B
JTAHHOM HCCIICIOBAHUH, MMOABIISLIICS POCT He Oosee 90%
MHUKpPOOpPraHu3moB (Taoi. 3).

Tabnuua 3 — Axkmusnocmos coeounenuil ¢ omuouwienuu wimammos Escherichia coli (mxe/mn),
6bLOENICHHBIX U3 MPOPUUECKUX A36 DOTLHBIX

Coenunenne E. coli BK 198 E. coli BK 192
MHKSO MHK9O-]OO MHKSO MHK90-100
IITs4 1 128 1 128
ITATs6 1 - 1 -
I1ATs7 4 - 8 128
TIATdS 0,5 128 0,5 128
I151Td9 8 128 8 128
ITATd15 16 - 8 128
E. coli BK tyal E. coli BK tya2
I1ATs4 1 128 1 128
I15ATs6 2 128 2 -
I1ATs7 4 - 4 128
I151Td8 0,5 128 0,5 128
TIATd9 8 128 4 128
IATd15 16 128 8 128

W3 coemmnaeHnit, conepxanmx pparMeHT «d», KaKk u
B Cllyyae KOJUICKIIMOHHBIX MITAMMOB, aKTHBHEE IPYTHX
JIEHCTBOBANIO BEUIECTBO TOA JabOpaToOpHBIM MH(POM
[15Td8. Poct 50% momynsmuy TONABISIICS COCIIHE-
HUEM Taroke Mpu KoHneHTparwsx 0,5 mxr/mi. Ipn koH-
meHTpand 128 MKI/MIT KOJTHYECTBO BEIPOCIITNX KOJIOHUH
cocraBisio MeHee 10% ot xoHTpons. K coennHeHMsIM
[IATd9 u TIATd1S mramMMber GakTepwii, BBIICICHHBIE
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13 TPO(UUECKUX SI3B, OBUTH MEHEE TyBCTBUTEIBHBL. MX
MHK50 COOTBETCTBOBaJa AWana3oHy 4—16 MKr/mi, a B
KOHIIEHTpaIwu 128 MKT/MJI OHU HHTHOUPOBAIU POCT Me-
Hee 90% mnomynsiuu (Tadn. 3).

AHanm3 IOCEeBOB IITAMMOB, BBIICICHHBIX W3 MOYH
YPOJIOTHYECKHUX OOJIbHBIX, CBHIETEIILCTBOBAJI, UTO BCE HC-
CJIEZIOBAHHBIE COSIMHEHMST TIPOSIBILSIIOT BHIPAXKEHHYIO CIIO-
COOHOCTP TOIABISTH POCT MHKPOOPTaHU3MOB (Ta0u. 4).
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Tabauua 4 — Axkmusrnocmos coeounenuii ¢ omuouwienuu wmammoe Escherichia coli (mkz/mn),
GbLOC/ICHHBIX U3 MOUU DOILHBIX

Coenunenue E. coli BK 297 E. coli BK 39
MHKSO MHK‘)OJOO MHKSO MHK‘)O—IOO
[1ATs4 0,5 128 0,5 128
I1ATs6 1 128 1 128
II5ITs7 1 128 2 128
I151Td8 0,5 128 0,5 128
I151Td9 1 - 1 128
IATd1S 1 128 1 128

Bricokyro aktuBHOCTE mokazanu [1ATs4 u ITATdS.
MIIK,, >THX COeIVHEHUH COOTBETCTBOBANA 0,5 mxr/
MJI, a TIPH KOHIIEHTpaIuu 128 MKI/MII OHH IeHCTBOBAIN
6axrepunmano. Coennuenns [1ATs6 u [TATs7 umeror
MIIK, B nnamazone 1-2 mxr/mi, a WHKyOaIus ¢ 3TH-
MH COCAWHEHWSIMH B KOHIIEHTparmu 128 MKr/mi cmo-
COOCTBYET MOJABIECHUIO pocTa mTamMMmoB Ha 90-95%.
MIIK,, Bemects II5ITd9 u IISITdIS coorsercTmyer 1
MKT/MJI, BBICOKasi KOHIICHTPAIUS WHTHOMPYET POCT TO-
mysinan Ha 85-95% (Tabm. 4).

CpemHue CTaTUCTHYECCKUE MOKA3aTeN aKTHBHOCTH
COCIMHEHUH TIpe/ncTaBleHBl B Tadmume 5. Pesymbrarsr
MMOKA3bIBAIOT, YTO CAaMbIM aKTHBHBIM COCIMHCHHEM H3

TPYTIIEL, comeprKamieil pparMeHT «sy, spusercs [1ATs4.
MIIK,, TaHHOTO COETMHEHHS COOTBETCTBYET 0,8 MKr/MmiI,
TIPH 3TOM TTOJIOBHHA UCCIICIOBAHHBIX IITAMMOB YyBCTBHU-
TeiabHA K KoHMeHTpanuu 1,0 Mxr/mi. Meanana MHK50
coeqmaeHus [T Ts6 He3HAYNTETHHO MPEBHIMIACT BEIU-
gynHy Memuanbl [[ATs4, cpemHme mokazaTenn MHK50
BEIIIIE OoJiee YeM B J1Ba pa3a, HO TaHHBIC OTIMYHS TaKKe
HE SBIISIOTCS CTATUCTUYIECCKH JOCTOBEPHBIMU. bakTepmo-
cratnueckoe nerictsue BemecTsa [1ATs7 B orHOmEHNN
HCTIOF30BAaHHBIX IITAMMOB TIPOSBILIIOCH 3HAYHTEIHHO
cmabee, 9eM y MepBBIX IBYX coemunenni: MIIK, cra-
TUCTUYECKN 3HAUYMMO IpEBBIIIAIA MHK50 COEIMHEHUN
TI51Ts4 u ITATs6.

Tabnuya 5 — Cpeonecmamucmuyeckue nokazamenu aKMUGHOCMU COCOUHEHUT ¢ omHouienuu wumammos E. coli

MIIK
CoeauHenns 50
M=£m, MKT/MIT Me=£m, MKT/MI

T8I Ts4 0,8+0,3%** 1,0+0,03%**
II51Ts6 2,14£0,67*** 1,5+0,27%%*
TI5ITs7 5,1£0,8 4,0+0,3
I151Td8 0,5+0 0,5+0
I151Td9 5,7+1,5M\N 6,0+0,6"\"
I151Td15 7,241, 7MW 8,0+0,69"M"

Hpumeuanue: ** — p<0,01; *** — p< 0,001 omnocumenvro I1ATs7; " — p< 0,001 omuocumenvro I1ATdS

BripakeHHBIMH ~ OaKTEPHOCTATHUYECKUMHU  CBOM-
CTBAaMH, KaK II0Ka3bIBalOT HCCIIEIOBaHMUA, 00Jama-
et coemmaenue IIATdS. CpemgHecTaTHCTHUECKHIA
oKa3areiab MHK50 JJAaHHOTO BEIIECTBA COCTaBIISIET
0,5 MKr/mi.

HccrenoBanHble ITaMMBI OBUTH CPaBHHUTEIBEHO Me-
Hee YyBCTBUTENBHBI K coequHeHmsM [T Td9 u [TATd15.
MuHIMaIbHbIC TTONABIIONINE KOHIICHTPAIIHA STHX Be-
IIECTB CTAaTHCTHUYECKU JOCTOBEPHO MPEBBIIIATHN TIOKA3a-
tenu aktuBHocTu ITSTdS.

3AKJIIOYEHHME. Takum o0pa3om, Bce HCCIENO-
BaHHBIE COEIMHEHHUsA OO0JIQJar0T CIIOCOOHOCTBIO ITOZa-
BIATH pocT E. coli Kak KOJJICKIIMOHHBIX, TaK U CBEXe-
BBIJICTICHHBIX OT OOJBHBIX C Pa3IMYHON MaTOJOTHEH.
CaMBIMU aKTHUBHBIMH B OTHOIICHUH W3YYCHHBIX IITaM-
MOB SIBIISTIOTCSI BEIIECTBA MO Ja00paTOpHBIMHU MIU(pa-
mu [IS1Td8 n I Ts4. [1pn sTom nokazaremn MIIK, Beex
coerHEHUH He mpeBpimarT 10-20 MKIr/mi1, 9T0 TI03BO-
JISET CYUTATh UX IEPCIECKTUBHBIMH IS JaTbHEUIIETO
HCCIICIOBAHUS UX aKTUBHOCTH i1 VIVO.

INTRODUCTION. For at least fifteen year, the
gram-negative pathogens have been occupying the lead-
ing position in the structure of nosocomial infections in
various countries of the world. According to the results
of multicenter studies conducted in Russia and abroad,
there is an increase of the etiological significance of
Escherichia coli [1-4]. E.coli is a habitual inhabitant of
the intestine of a healthy person. Among its populations,
there are highly adapted clones that have acquired vir-

ulence for various reasons. This allows them to adapt
to unusual conditions well and to cause a wide range of
diseases: urinary tract infections, intra-abdominal infec-
tions, pneumonia, infections in the field of surgical in-
terventions, meningitis, catheter-associated infections,
osteomyelitis, skin and soft tissue infections. In this case,
any infection of any localization may be accompanied by
bacteremia and sepsis [5—8].

The sensitivity analysis of isolated microorganisms

77



dapmaxonozusn, Kiunuyeckan gapmaxonozus
Pharmacology, Clinical Pharmacology

@apmayus u papmaronoeus T. 6 Ne 1, 2018

to antibacterial drugs indicates an increase in resistance.
According to multicenter research, by 2008, among the
studied strains, up to 77% of extended-release beta-lac-
tamases (ERBL)-producers, characterized by low sensi-
tivity to cephalosporins of III-IV generation, ticarcillin /
clavulanate, fluoroquinolones, amoxicillin / clavulanate,
gentamicin, co-trimoxazole had been identified.

Currently, in all regions of the World Health Organi-
zation, there is a high level of resistance of E. coli to ceph-
alosporins and third generation fluoroquinolones - two of
the most important and widely used types of antibacterial
drugs, which continues to increase. There is also the occur-
rence of cases of resistance to carbopenems [9-20].

Antibiotic resistance has always been considered a
problem for only inpatients, and currently it is also rele-
vant for outpatient infections. The spectrum of pathogens,
as a rule, is represented by E. coli (85-95%). The mon-
itoring of the resistance of community-acquired strains
shows a pronounced tendency to its growth [21-24].

The problem of growing resistance causes the urgen-
cy of creating and developing new antimicrobial agents
[25-27]. A preliminary analysis of the possible biological
activity of the new 1.3-diazinon-4 derivatives and their
non-cyclic precursors, obtained by means of computer
prediction, suggested the presence of antibacterial ac-
tivity in them [28]. Primary screening of the compounds
under laboratory ciphers of PYaTs4, PYaTs6, PYaTs7,
PJTd8, PYaTd9, PYaTdl15 with respect to E. coli made
it possible to identify the leader compounds capable of
active suppressing the growth of E. coli and promising
for the further study [29].

THE AIM OF THE STUDY is to investigate the
activity of the compounds under laboratory ciphers of
PYaTs4, PYaTs6, PYaTs7, PYaTd8, PYaTd9, PYaTdl5
with respect to Escherichia coli by serial dilution method
to evaluate their prospects for in vivo research.

MATERIALS AND METHODS. The study of the
activity of the compounds under laboratory ciphers of
PYaTs4, PYaTs6, PYaTs7, containing the “s” fragment
(sulfone), and PYaTd8, PYaTd9, PYaTdl5, containing
the “d” fragment (dapsone), with respect to Escherich-
ia coli, was carried out on the basis of four collection
strains: E. coli C600, E. coli BL21, E. coli Im110 (Fed-
eral State Unitary Enterprise «State Scientific Research
Institute of Genetics», Moscow), E. coli NIIL 01 (Federal
State Budgetary Institution «Research and testing labora-
tory», Astrakhan), and the strains-isolates from patients
(State Budgetary Healthcare Institution JSC “City Clin-
ical Hospital No. 3 named after SM Kirov”, Astrakhan):
E. coli BK 198, E. coli BK 192, E. coli BK tyal, E. coli
VK tya2 (isolated from trophic ulcers), E. coli BK 297, E.
coli BK 39 (isolated from urine).
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Before the inoculation all the strains were identified
by means of the BIOMIC V3 hardware-software com-
plex (Giles Scientific, USA) to confirm their belonging
to the genus and species. The activity of the compounds
was studied by the serial dilutions method: in the first
stage, the strains were planted in the meat-peptone broth
(MPB) with previously diluted compounds in decrease of
concentration in a geometric progression with a factor of
2: from 128 pg / ml to 0.5 pg / ml. As a control we used
the inoculations with a solvent (DMSO in equivolumes),
inoculations without adding substances to the medium (a
positive control), control over the sterility of the medium
(medium without crops and compounds). After a day of
incubation in a thermostat at 37°C, the tubes were cen-
trifuged, the precipitate was sterilely washed and then
reinoculated to Endo medium. After a day of incubation,
the inoculations were assessed visually then the grown
colonies were counted by BIOMIC V3 apparatus. The
concentration of the compounds after the incubation
with which the growth of colony forming units (CFU)
was inhibited with respect to control by 50% (MIC,),
by 90-100% (MPK, ) was determined. A comparative
analysis of the activity of substances was carried out [30,
31].

The strains used in the study were previously inves-
tigated for sensitivity to antibacterial drugs by the disk
method to assess the presence or absence of resistance
[32]. A set of indicator disks DI-PLS-50-01 (“Research
Center for Pharmacotherapy of CJSC”, St. Petersburg)
was used. The results were read on the BIOMIC V3 ap-
paratus.

The statistical processing of the results was carried
out with the help of the BIOSTAT 2009 program (Analist
Softlns., USA). The variational series were checked for
normality by Kolmogorov-Smirnov’s test. The reliabili-
ty indicator of differences was determined by Student’s
t-test. Statistically, significant differences were consid-
ered at p< 0.05-0.01.

RESULTS AND DISCUSSION. The investigation
of the sensitivity of the strains by the disk method to
antibacterial drugs used in the etiotropic therapy of in-
fections caused by Escherichia coli revealed microorgan-
isms with multiple drug resistance (Table 1).

The analysis of the inoculations of the collection
strains showed that of all the compounds containing
the “s” fragment, the most active in relation to them
is PYaTs4: its MIC,  was 0.5-1.0 pg / ml, the concen-
tration of 128 pg / ml in three of four cases was bac-
tericidal.

The MIC, of PYaTs6 and PYaTs 7 compounds was
2-4 times higher, no bactericidal action was observed
(Table 2).
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Table 1 — Sensitivity of Escherichia coli strains to antibiotics

Escherichia coli strains

Antibiotics
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&
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Amoxicillin

Amoxicillin-clavulanate

Ciprofloxacin

Gentamicin

Levofloxacin

Ceftazidime

Cefixime

Cefotaxime

Cefepime

Ampicillin-sulbactam

Ticarcillin-clavulanate

Imipenem

Ceftriaxone

Amicacin
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Note: R — resistant,; I — moderately resistant; S — sensitive

Table 2 — Activity of compounds with respect to collection strains of Escherichia coli (MIC, ug / ml)

Compound E.coliC,, E. coli BL,,
MICSO MIC9O-100 MICSO MIC90-100
PYaTs4 1 128 0.5 128
PYaTs6 1 128 1 128
PYaTs7 8 128 4 128
PYaTd8 0.5 128 0.5 128
PYaTd9 1 128 2 128
PYaTdl15 2 128 4 128
E. coliIm,,, E. coli NIIL 01
PYaTs4 0.5 128 1 128
PYaTs6 1 - 1 128
PYaTs7 8 128 8 128
PYaTdS8 0.5 128 0.5 128
PYaTd9 8 128 16 128
PYaTdl5 8 - 8 128

Among the compounds having the “d” fragment in
their composition, the high activity was shown by the
substance PYaTds8. Its MIC, corresponded to 0.5 pg / ml,
high concentrations suppressed the growth of 98-100%
of the population. The activity of PYaTd9 and PYaTdl15,
depending on the strain, varied greatly: the MIC,  range
was 1-16 pg / ml, the concentration of 128 pug / ml corre-
sponded to MIC. , (Table 2).

As for E.coli strains, isolated from patients’ trophic
ulcers, the most active of the compounds containing the
“s” fragment was PYaTs4: it inhibited the growth of 50%
of bacteria at the concentration of 1 pg / ml, and 90-95
% at 128 pug / ml. The MIC, range for the PYaTs6 com-
pound was 1-2 pg / ml, for PYaTs 7 it was even higher:
4-8 pg / ml. At their highest concentration, used in this

study, the growth was limited to no more than 90% of
microorganisms (Table 3).

Among the compounds containing the “d” frag-
ment, just as in the case of collection strains, the sub-
stance under the laboratory cipher of PYaTd8 was more
active than others. The growth of 50% of the population
was also suppressed by the compound at concentrations
of 0.5 pg / ml. At a concentration of 128 pg / ml, the
number of grown colonies that was less than 10% of
the control. The strains of bacteria isolated from tro-
phic ulcers were less sensitive to PYaTd9 and PYaTd15
compounds. Their MIC,; corresponded to the range of
4-16 pg / ml, and at a concentration of 128 pg / ml they
inhibited the growth of less than 90% of the population
(Table 3).
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Table 3 — Activity of compounds with respect to Escherichia coli strains (ug / ml)
isolated from trophic ulcers of patients

Coenunenue E. coli BK 198 E. coli BK 192
MIC, MIC,, .0 MIC, MIC,, .0
PYaTs4 1 128 1 128
PYaTs6 1 - 1 -
PYaTs7 4 - 8 128
PYaTd8 0.5 128 0.5 128
PYaTd9 8 128 8 128
PYaTdl5 16 - 8 128
E. coli BK tyal E. coli BK tya2
PYaTs4 1 128 1 128
PYaTs6 2 128 2 -
PYaTs7 4 — 4 128
PYaTd8 0.5 128 0.5 128
PYaTd9 8 128 4 128
PYaTd15 16 128 8 128

The analysis of the inoculation of the strains isolated
from the urine of urological patients showed that all the

studied compounds showed a pronounced ability to sup-
press the growth of microorganisms (Table 4).

Table 4 — Activity of compounds with respect to Escherichia coli strains (ug / ml) isolated from urine of patients

Compound E.coli BK 297 E.coli BK 39
MICSO MIC90- 100 MICSO MIC90»100
PYaTs4 0.5 128 0.5 128
PYaTs6 1 128 1 128
PYaTs7 1 128 2 128
PYaTdS8 0.5 128 0.5 128
PYaTd9 1 - 1 128
PYaTdl15 1 128 1 128

A high activity was shown by PYaTs4 and PYaTds.
The MIC, of these compounds corresponded to 0.5 ug
/ ml, and at the concentration of 128 pg / ml they act-
ed bactericidally. The PYaTs6 PYaTs7and PYaTs7 com-
pounds have an MIC,  in the range of 1-2 ug/ml, and the
incubation with these compounds at the concentration of
128 pg / ml suppresses the growth of strains by 90-95%.
MIC,, of substances PYaTd9 and PYaTd15 corresponds
to 1 pg / ml, the high concentration inhibits population
growth by 85-95% (Table 4).

The average statistical indices of the activity of the
compounds are given in Table 5. The results show that

the most active compound from the group containing the
“s” fragment is PYaTs4. The MIC of this compound
corresponds to 0.8 pg / ml, with half of the strains studied
being sensitive to the concentration of 1.0 pg / ml.

The median MIC,  of the PYaTs6 compound is
slightly higher than the median PYaTs4, the average in-
dicators of MIC_ are more than twice as high, but these
differences are not statistically significant either. The
bacteriostatic action of PYaTs7 with respect to the strains
used was much weaker than in the first two compounds:
MIC,, statistically significantly exceeded the MIC,, of
PYaTs4 and PYaTs6 compounds.

Table 5 — Average statistical indices of the activity of compounds with respect to E. coli strains

MIC,,
Compounds
M=+m, pg / ml Me+m, pg/ ml
PYaTs4 0.8+0.3%** 1.0£0.03%**
PYaTs6 2.140.67%** 1.540.27%%*
PYaTs7 5.1+0.8 4.0+0.3
PYaTdS8 0.5+0 0.5+0
PYaTd9 5.7£1.5™M 6.0+0.6""
PYaTdl5 7.2+£1.7" 8.0+0.69""

Note: ¥* —p<0.01; ***—p<0.001 respectively PYaTs7,"*—p< 0.001 respectively PYaTd8

As the research shows, the compound PY-
aTd8 has expressed bacteriostatic properties. The
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median indicator of MIC,  of this substance is
0.5 pg / ml.
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The studied strains were comparatively less sensitive
to the compounds of PYaTd9 and PYaTd15. The mini-
mal suppressing concentrations of these substances were
statistically significantly higher than the indices of the
activity of PYaTdS.

CONCLUSION. Thus, all the studied compounds
have the ability to suppress the growth of E. coli being

both collectively and freshly isolated from patients with
various pathologies. The substances under the laboratory
ciphers of PYaTd8 and PYaTs4 are the most active with
respect to the strains. At the same time, the MIC,, val-
ues of all compounds do not exceed 10-20 pg/ml, which
makes them promising for further investigation of their
in vivo activity.
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