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Mup HEBUANMBIX XHBBIX CYIIECTB, HACENAIOMNX Onochepy M CyHIECTBYIOIIUX COBMECTHO C YEIOBEKOM, KHBOTHBIMH U
pacTeHHsMH HEBEpOsATHO OoraT u pa3sHooOpa3eH. OH HACUMTHIBACT COTHH THICSY BHUIOB OakTepHii, rpuOOB, BHPYCOB,
npocTedmux. MUKpoOBI UTPAIOT OTPOMHYIO POJIb B CO3AHUH YCIIOBHH TSI MPOKMBAHUS YeTI0BEKa Ha MuaHeTe. OHHU Takke
UTpaloT OONBIIYyI0 poib B (DOPMHUPOBAHMM MHKPOIKOJIOTHMH KaKIOTO OpraHM3Ma, Kakaoro demoBeka. Muxpodiopa
obecrieunBaeT Pe3UCTEHTHOCTh OPTaHN3Ma, yJacTBYS B aKTHBALMA IMMYHHOH CHCTEMBbI, CHHTE3¢ BUTAMUHOB, (DEPMEHTOB U
Jpyrux OHOJNOTMYECKH aKTHBHBIX BEIIECTB, CIIOCOOCTBYIOIIMX NHIIEBApEHHIO, a TaKkKe OCYLIECTBISIOIINX
JIETOKCHUKAIIMOHHBIE (YHKIMH. MHKpPOOBI MOTYT HAaHECTH OTPOMHBIN yIepO 310pOBBIO JIIOJEH W MOTYT BBHI3BIBATH WX
MaccoByr0 Tubenb. [laToreHHble MHKpOOBI, KOTOPBIX HAcuuThiBaeTcs NpuMepHO 3500 BHIOB, SBISIOTCS NPUYUHOU
MH(EKIMOHHBIX 00JIe3HeH. DNUIEMUH OCIIBI, YyMbI, XOJIEPHI U IPYTHX 0C000 OMACHBIX MH(EKIMN KOT/Aa - TO YHOCHIIH COTHU
MHWUIMOHOB Jitoed. B Hactosiiee Bpemst pacripoctpanensl Takue uHpekimu kak CIIN/I, renatutsl B u C, oHKOBHpPYCHI,
KENTas JUXopaaka M Jp. YIPOXKAIOT CYIIECTBOBAHHIO BCEr0 YEIOBEUECTBA. BBICOKHMH YPOBEHb CMEPTHOCTH OT
MH(EKIMOHHBIX 00JIe3HEH B 3HAYMTENBHON CTEIEHH ONOCPEAOBAH MOBCEMECTHBIM M OCCKOHTPOJIBHBIM HCHOJIb30BAaHUEM
AQHTHOMOTHKOB, YTO MPHUBEIO K TOSBICHUIO JICKAPCTBEHHO-PE3UCTEHTHBIX INTaMMOB Oaktepuil. beicTpas sBomronms
PE3UCTEHTHOCTH OakTepuii K aHTUMUKPOOHBIM TIIperapaTaM SBISIETCS CEPbE3HBIM BBI30OBOM [UII COBPEMEHHOTO
3/[PaBOOXPAaHEHUs, 00YCIOBINBAET HEOOXOIUMOCTh CO3IAHUS HOBBIX AaHTHOMOTHYECKHX CPEICTB, a TAKXKE aKTHBU3AINHU
W3y9ICHUS] MOJIEKYJSIPHBIX MEXaHU3MOB, JIEKAIINX B OCHOBE (JOPMHUPOBAHMS YCTOMIMBOCTH MUKPOOPTaHU3MOB. OIHUM U3
TaKUX MEXaHU3MOB fABJseTCs OaKTepHuanbHas NePCUCTEHITHS.
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The world of invisible living beings that inhabit the biosphere and exist together with humans, animals and plants is incredibly
rich and diverse. It has hundreds of thousands of species of bacteria, fungi, viruses, protozoa. Microbes play a huge role in
creating conditions for human life on the planet. They also play an important role in shaping the microecology of every
organism, every person. The microflora provides the body's resistance by participating in the activation of the immune system,
the synthesis of vitamins, enzymes and other biologically active substances that promote digestion, as well as carry out
detoxification functions. Microbes can wreak havoc on human health and can cause massive deaths. Pathogenic microbes, of
which there are approximately 3,500 species, are the cause of infectious diseases. Epidemics of smallpox, plague, cholera
and other especially dangerous infections once claimed hundreds of millions of people. Currently, such infections as AIDS,
hepatitis B and C, oncoviruses, yellow fever and others are widespread. They threaten the existence of all mankind. That is
why one of the main problems of modern microbiology is the study of the structure and metabolism of microbes. The high
mortality rate from infectious diseases is largely mediated by the widespread and uncontrolled use of antibiotics, which has
led to the emergence of drug-resistant strains of bacteria. The rapid evolution of bacterial resistance to antimicrobial drugs is
a serious challenge for modern health care, necessitating the creation of new antibiotic agents, as well as intensifying the
study of molecular mechanisms underlying the formation of microbial resistance. One of these mechanisms is bacterial
persistence.
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AHTHOMOTHKHA OTHOCSTCS K OaKTepUIMIAM — TPYIIe XUMHUECKUX COCIUHEHHU, YHUYTOXKAIOIINX
Oaktepuii.  HekoTopple = aHTUOMOTHMKM  HUCHONB3YIOTCS B KAueCTBE  ITUTOCTATHYECKHX
(MPOTHBOOMYXOJEBBIX) TMPEMapaToB NPU JIEYCHUH OHKOJIOTMYECKHX 3aboyieBaHuid. HempaBuiabHBIN
npuéM aHTUOMOTHKOB — paHHEe NpeKpaileHne npuéma, mpuéM B HHU3KUX JO3UPOBKAX M MPUEM
aHTHOaKTepUaIbHBIX IIpenapaToB 0e3 HeoOxoaumocTu (6e3 perenta), B ToM ducie 1 aederuss OPBU
0e3 mpucoeTMHEHHON OaKTepruaaIbHOU MHPEKINU, CUIFHO YBEIMYMBACT OMACHOCTh PACIPOCTPaHEHUS
YCTOHYMBBIX K aHTHOMOTHKAM ITaMMOB OakTepuii. CaMoiieueHUEe aHTUOMOTUKAMU HEIOMYCTUMO H
ormacHO. OCHOBHBIE ONACHOCTH CAMOJICYCHUS — HMCKOKEHHE KIMHHYECKOW KapTUHBI (3aTpyAHECHUE
MOCJICYIOMICH TUArHOCTUKK 3a00JICBaHMs) U TIepexo] 3a0o0JjieBaHHus B XpOoHHUYECKyro (opmy. Hamn
OCHOBHOU WHCTPYMEHT OOpBOBI ¢ MHPEKIUIMU — AaHTHOUOTHK — CTAHOBUTCS OECIOJIE3HBIM, €CIIU
OakTepuss TPUOOpETaeT CleUUaTN3UPOBAHHBIC IYTH €ro HWHaKTWBalMH. [Ipw pe3rCTeHTHOCTU
HOSIBIISICTCS. HOBBIA IITaMM BO30YAMTEINS, KOTOPBI MMeEeT 0COoOble MYyTallud, IO3BOJISIIOIIUE €My
AKTUBHO Pa3MHOXKAThCS JaK€ B MPHCYTCTBUU KOHKPETHOTO aHTHOMOTHKA. B Takoil cUTyalmu 3TOT
AHTUOAKTEpUATBHBINA TpermapaT OKaKETCsS COBEPIICHHO HEd(PPEKTUBHBIM B JICUCHUU OOJIE3HH — Y
MAIUEHTa OCTAHYTCSA BCE CHMITOMBI ocTpoi (a3el mHeknun. KoHeuHo, MOXKHO 1MOA00paTh Ipyrou
AHTHOMOTHK, K KOTOPOMY PE3UCTCHTHBIN IITAMM YyBCTBUTEIICH, HO BCE Yallle MOsBIsACTC HHDOpMaIus
0 ITaMMax BO30YIUTENCH C PE3UCTEHTHOCTHIO K Pa3sHbIM TPyNIaM aHTUOMOTHKOB, U BBIOHPAThH
AHTHOMOTHUK CTAaHOBUTCA BCE cllokHEee. ECTh ele 0JHO CBOWCTBO OaKTepuu, KOTOPOE TOKE TIO3BOJIAET
UM CIPAaBIATHCS C AHTUOMOTHUKAMU. [IpUTOM OHO TpPHCYIIE HE TOJIBKO OCOOBIM PE3UCTECHTHBIM
mITaMMaM, a JIr000i OakTepualbHON KIIETKe. JTOW KIETKE HE HYXHbl HUKAaKHe HOBBbIE YHUKaJIbHBIC
MyTallid, BeJlb BECh 3AIlUTHBIA MOTEHIMAN yke 3akoaupoBaH B e€ JIHK. Dtor ¢eHOMeH HazbIBalOT

nepcucTeHuei 0akrepuil.

O0a sBneHUsI — PE3UCTCHTHOCTb U NCPCUCTCHLUUA — HNPCACTABIIAIOT coboii pa3iInvdHbIC CTPATCIUA
HpOTHBOI[GfICTBPISI 6aKTepHﬁ AHTHOMOTHKAM M HE pealM3yrOTCd B OJHOM MW TOM IKE€ MHITaMMC
OIHOBPCMCHHO. OI[H&KO B 3BOJIIOIMU BHJAa B LCJIOM 3TH CTPATCTHUU MOT'YT B3aMMHO JOIIOJIHATH APYyT
Aapyra. C KaXJIbIM HOBBIM ITOKOJICHMEM B BBDDKMBIINX KJICTKAaX HAKaIlJIMBAKOTCA CﬂyqaﬁHBIG MyTanuu, 1
HCKOTOPBIC H3 HUX MOTYT o0ecneynBaTh PE3UCTCHTHOCTD K aHTI/I6I/IOTI/IKy. HepCI/ICTCHHI/IH JIaeT
BO3MOXXHOCTb nepe60pa TaKHuX MYTaI_[I/Iﬁ AaXE B IMPUCYTCTBHUU aHTI/I6I/IOTI/IKa, a HC TOJIBKO Iepea €ro

BOS)I@fICTBI/IGM, M B HCKOTOPBIX ClIydasaX MOXET KOHBEPTUPOBATLCA B PE3UCTCHTHOCTD.

BaKTCpI/IaJ'IBHaSI NEpCUCTCHLUA TIPOABIACTCA 06pa3OBaHI/ICM B MI/IKp06HOﬁ KYJIbTYpEC KICTOK-
NEpCUCTOPOB, ABJIAOIINUXCA (I)GHOTI/IHI/I‘-IGCKI/IM BApHAaHTOM HU30T€HHOM MOITYJIAILNH. HepCI/ICTCHI_[I/IH
6aKTeprI MOXXET BO3HUKATb CAMOITPONU3BOJIbHO, HE3AaBUCUMO OT BO3}1€I710TBI/I$I aHTI/IMI/IKpO6HBIX CpEaACTB

WJIU IPUYHWH, CBSI3aHHBIX C OKPYKaIOIIeH cpeior (HET0CTaTOK MUTATEIHHBIX BEIIECTB, OKHUCIUTEIbLHBIN



CTpecc WM TUIOKCHA). JTa HeOOoJjbllas MO YHCIEHHOCTU TeHepalus KIETOK CIOCOOHAa COXPaHATh
YKU3HECIIOCOOHOCTh JaKe B MPHUCYTCTBUU AaHTUMUKPOOHBIX CPEICTB B KOHIIEHTPAIHSIX, MHOTOKPATHO
MPEBBIIAIOIINX TepaneBTuueckue. Hanuuwe B oOpraHu3Me MNEPCUCTOPHBIX KIETOK MATOTEHHBIX
OaxTepuil cHIKaeT 3()(PEeKTUBHOCTh AHTHUOMOTUYECKOTO JICUEHHUSI HE B CBSI3U C T'€HOTHUIIMYECKOMN
JICKapCTBEHHON YCTOMYMBOCTBIO MHKPOOpPraHH3Ma, a BCIEJICTBUE HadMuusid (PEHOTUIUYECKON
PE3UCTEHTHOCTU  KJIETOK-TIEPCUCTOPOB. Paznuuue NpUHIUIIMAIBHOE, TIOCKOJIbKY MEPCUCTOPHI
HEYYBCTBUTEIbHBl KO BCEM AaHTHOMOTHKAM W JUIsl WX OJpaguKaluu HeoOXoawma pa3paboTka
MPUHILIMIIAAIBLHO HOBBIX AaHTUMHUKPOOHBIX cTpareruil. KieTku-mepcucTopsl NpeAcTaBisiioT coOOn
dbeHoTUNIMYECKUE BapUaHThl MATEPUHCKOM KYJIbTYpbl OakTepuii, KOTOpbIE MPHUCYTCTBYIOT BO BCEX
NONYJSALUSIX MHUKPOOPTraHM3MOB, a IIOCJI€ HACTYIUICHUS OJIarONPUSITHBIX YCJIOBUH CHOCOOHBI

PEKYIBTUBUPOBATHCS U CHOPMHUPOBATH HOBYIO T'€HEPAIMIO BETETATUBHBIX OaKTEPUHd.

BriepBbie ¢ HCIONB30BaHHMEM MEPCUCTEHTHBIX CBOWCTB MHKPOOPTaHM3MOB pa3paboTaH alroOpuTM
BBIOOpAa JICKAPCTBCHHBIX PACTEHUH I TEpaldyd JKUBOTHBIX C JHJAOTCHHBIMH HWHQEKIUSIMU
(CBHAETENIBCTBO O TOCYIapCTBEHHON peructpaiuu nporpamm st 9BM Ne 2018617097). [Tonyuennbie
pe3yJbTaThl PACHIMPSIOT TPEACTABICHHE O POk (AKTOPOB MEPCUCTCHIIMU MHKPOOPTraHH3MOB B
WHQPEKIIMOHHON MaTOJOTHH | SIBJISIFOTCS OCHOBOM ISl pa3padOTKU HOBBIX MPAKTUYCCKUX PEIICHHUN 110

TudepeHrany MTaMMOB B TPOTHO3UPOBAHHIO TEYCHUS SHIOTCHHBIX HH(DEKIHHA.
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