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I'poonenckuii 2ocyoapcmeennviii meouyurckuil ynugepcumem, I poono, berapyco

Lunpogroxcayun xax npedcmasumens epynnvl mopxXuHoI0HO8 WUPOKO UCHONb3YeMcs 015 JledeHus uH@exyul,
BbI3BAHHBIX KAK SPAMNONONCUMENLHBIMU, THAK U 2pamMompuyamenviblmu daxmepusamu. Tem ne menee, 6 nocieonue
20006l ommeyaemcs ygseauyenue pocma yCmoudueoCmu K OQHHOMY JIeKAPCMEEHHOMY CPeOCmaEY, Ymo Modicen Ouinms
CBA3AHO C YPEIMEPHBIM UCHOTIbI0BAHUEM YUNPODIOKCAYUHA 88UAY €20 WUPOKO2O cnekmpa Oelicmeus. B ceasu ¢ smum
8 Yensax paspabomKu HOBbIX U IPHEKMUSHBIX CPeIC8 NPOMUE TEeKAPCTNEEHHO-YCINOUYUBBIX NATMO2EHO8 CYUlecmayem
HeoobX00UMOCMb UCCIeO08AHUSA U AHATUZA MAKUX MEXAHUSMO8 YCIOUNUBOCU K YUNPODIOKCAYUHY, KAK MOOUGUKA-
Yusl MONIEKYIbl-MUWIEHU, U3MEHeHUe NPOHUKHOBEHUA NPenapama u niazmuod-onocpedo8antas pe3ucmeHmHoCmy K Xi-
HONOHaM. B 0annotli cmamve npedcmasnena cospemMeHHas uHPopmMayus 0 2eHemuieckux Mexanusmax yCmoudueocmu
bakmepuil K NPOMUBOMUKPOOHBIM CPEOCMEAM 2PYNNbl (PMOPXUHOTIOHOS.

Knroueswie cnosa: pesucmenmnocms, pmopxuHOIOHbL, MyMayuu, 2eHvl Pe3uUCmeHmHOCHI, (epMeHmbl-NULUeHu,

PMOQOR (Plasmid-Mediated Quinolone Resistance).
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Beeoenue

BozankHOBEHME PE3UCTEHTHOCTH cpemun
MATOTEHHBIX OaKTepWil MOXXHO CMENI0 OTHECTH K
OJTHOW M3 BaKHEHIIUX TPOOJIEM COBPEMEHHOTO
30paBOOXpaHEHUs]  BceX  CTpaH. BcemupHas
OpraHu3aIus 3]IpaBOOXPaHCHUS Ha3Baja
YCTOWYMBOCTh K AHTHUOMOTHKAM OJHOW U3 Tpex
Hamboyee Cephe3HBIX YIrpo3  OOIIECTBEHHOMY
3npaBooxpaneHuio B X XI Beke [1].

B HacTosiee BpeMsi 3HAYUTEITbHOE
YBEJIIMYCHUEC YCTOI\/'I‘-II/IBOCTI/I MUKPOOPIraHu3mMoOB
K aHTUOAKTEpUAIBLHBIM IperapaTtam PUBOJUT
K CHIJKEHHIO YCIENTHOCTH JI€YCHHS HalUeHTOB,
0COOEHHO TeX, KTO HaXOAWUTCS B KPHUTHIECKOM
cocrosHUM. ['eHeTHYeCKas TIaCTHIHOCTE) DaKTeprit
MO3BOJISIET MM OBICTPO pearupoBaTh Ha MPUCYTCTBHE
MOJIEKYJl aHTHOMOTHUKOB H o 0Onaromapss dSToMy
BbDKUBaTh. ClieI0BaTEIbHO, PA3BUTHE YCTOMYMBOCTH
K aHTHOMOTHKAM MOYKHO PacCMaTpuBaTh KaK SPKOE
MIPOSIBIIEHHUE JAPBUHOBCKUX ITPUHIIMIIOB SBOIIOIHH
[2]. bakTepun, KOTOpPhIC BEDKUBAIOT TIOCIE IIpHEMa
AHTHOMOTHUKOB, IPEJICTABIITIOT COOO0I OTHY U3 CAMBIX
CEPbE3HBIX YTPO3 WIS 3A0POBHs YesoBeKa [3].

B nacrosiufee Bpems B CBSI3U C HEADPPEKTUBHO-
CTBIO TPAIWIIMOHHOW aHTHOAKTepUATBHON Tepa-
MTUU BCJIEZICTBHEC YBEINYHBAIOIICHCS JIEKapCTBEH-
HOIf, yCTOMMNBOCTH OaKTepuii B MHUpPE AaKTHBHO
N3y4aeTCs . MOJICKYIISIPHO-TCHETHYECKast TPUpo/ia
PE3UCTCHTHOCTU MHKPOOPIraHMU3MOB K aHTI/I6I/IOTI/I-
KaM, BO3HMKHOBCHHME M PAacIpOCTPaHCHHE T'CHOB
YCTOHYHMBOCTH.

Mexanuzmol pazeumus yCmouuueocmu K aHmu-
ouomurkam

YCTOHYMBOCTh K aHTHOMOTHKAM TPOSIBISICTCS
no-pazHoMy. C OJJHON CTOPOHBI, CYLIECTBYET €cTe-
CTBEHHasl BHYTPEHHSS PE3UCTEHTHOCTh H3-3a OT-
CYTCTBUS WJIM HAJIMYUS OIPENEICHHBIX CTPYKTYD,
YTO MPUBOAUT K HEID(PEKTUBHOCTH aHTHOMOTHKOB.
C nmpyroif CTOpOHBI, OAKTEPUH MOTYT MPUOOPETATH
YCTOMUYMBOCTb B PE3YJIBTATE MYTALlUA B XPOMOCO-
MHBIX T€Hax WJIN B pe3yJbTaTe FOPU30HTAIHLHOIO
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MepPeHOCca TEHOB XPOMOCOM HITH TTA3MUJI, YTO TIPH-
BOJNUT K BO3HUKHOBEHHIO PE3NCTEHTHOCTH K aHTH-
ouotnkam [3].

Mytanuy B TeHax, Kak MpaBWJIO, HW3MEHSIOT
BO3/ICHCTBAEC aHTHOMOTHKA Ha MHKPOOPTaHU3M
U PEaNu3yIoTCsl B BUAC MOJUPHUKAIMN MUIICHH,
CHIDKAaIOT TPOHMUKHOBEHHWE MPOTHBOMUKPOOHOTO
[pemapara WIM aKTHBHPYIOT MEXaHM3MBl UX
BbIBe/IeHus. Elrie o1H U3 MEXaHu3MOB —3TO TeHHBIE
perymsitopubie  cetn (Gene regulatory network,
GRN). GRN cocroutr u3 Habopa (HpakTopoB TpaHc-
KPUIIMH, KOTOpble W30MpaTeNhbHO W HEJIWHEHHO
B3aMMOJICHUCTBYIOT JIPYT C APYTOM U C IPYTHMH MO-
JIEKyJlaMU B KJIIETKE, YTOOBI PETYJINPOBATH YPOBHH
skcnipeccun MPHK u GenkoB, TpaHc-KoaupyeMmble
MPHK Taxxe SIBISIFOTCS KITIOYEBBIMHU SJIEMEHTaAMU
B PEryJIITOPHBIX LEMSIX, KOHTPOJIUPYIOUIUX yCTOM-
YUBOCTh K AQHTHOMOTHUKAM. DTU IEMU YMPABISIFOT
pasHBIMH TIPOIlECCaMM, BKItoYas (YHKIMH, HEOO-
XOJIUMBIE JJISl TIOTJIOIIEHHUS! aHTUOMOTHKOB; 3aIIHUTY
000JI0YKH OT MPOTUBOMHUKPOOHBIX CPECTR; HACOCHI
JUISL OTTOKA JIEKApCTB M3 KIETKH; METa0OJIMYECKHe
(epMeHTBI, MPHUIAIOIINE PE3UCTEHTHOCTD; MPOU3-
BOJICTBO OMOIIJICHOK, 3aIUIIAIOIINX OT aHTUOHOTH-
KOB, 1 MexaHu3Mbl myTtareneza JJHK, cnocobcTBy-
FOIIIE PA3BUTHIO HOBBIX PE3UCTEHTHOCTEH [4].

Pe3ucTreHTHOCTh, pa3BUBIIAsCS  BCIEACTBHE
NpUOOPETEeHHBIX ~ MYTAlMOHHBIX  HM3MEHEHHH,
MHOT000pa3Ha M pa3inyaeTcsl M0 CIOXKHOCTU [2].
[Ipuobperenne wMatepuana uyyxkepoanoit JIHK
4yepe3 TOPU30HTAIBHBIA MEPEHOC TEHOB — OJWH W3
HanOoJiee BaXXHBIX (DaKTOPOB DBOJIONHUN OaKTepHUit
M YacTO OTBEYAeT 3a pa3BUTHE YCTOWYMBOCTH K
MPOTHUBOMHKPOOHBIM cpeacTBam [3].

Knaccuuecku OakTepuun MIPHOOPETAOT
BHEIIHUY TEHETHYECKUH MaTephall C IIOMOIIBIO
TpeX OCHOBHBIX CTpaTeTruii: TpaHC(hOpMAaIUH

(mepenoc renoB HykieonaHou JIHK), Tpancaykimm
(ommocpenoBanHO bakTepruodaramMu) i KOHBIOTAITUN
(bakrepuanbHbx Mmnazmua) [5]. Kpome Ttoro, erie
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onvH 3(PPEKTUBHBIN MEXaHU3M HAKOIUICHHS TEHOB
YCTOWYMBOCTH K TPOTHBOMHUKPOOHBIM CpPEICTBAM
— HWHTCTPOHBI. 910 APECBHUC TCHECTUYCCKHEC
JJIEMEHTBI,  KOTOpbIe  MPEACTaBIAIOT  COOOHU
WHTETPUPOBABIINICS B XPOMOCOMY Oakrepuu
¢parment JIHK, Brirodarommii TeH WHTETpasbl,
MPOMOTOpP W CaWT HMHTETpaIly I TeHHBIX Kac-
cet. B mpomecce mepememnieHns OT OJHOTO
MHTErpOHa K JPyroMy WIM OT OJHOrO caiTa B
MHTEIPOHE K IPYrOMY CalTy B TOM K€ MHTEIPOHE
TeHHas KacceTa CyYIIECTBYET Kak HeOOJbIas
aBTOHOMHAas ¥ HECIIOCOOHAas K peIUIHKAIiH
JByHUTeBas Koiyblepas mosekyaa JIHK [6]. Kpome
TeHOB  aHTHOWOTHKOYCTOMYHWBOCTH,  KacCETHI
MOTYT COJIepKaTh TEHBI, KOAMUpPYIOMKE (HaKTOPBI
MMaTON€HHOCTH, TE€HBI MeTadOauM3Ma, WIM TEHEI,
KOJMPYIOIINE PECTPUKIIMOHHBIE (hepMeHThI. PazHbie
TeHHBIE KAaCCEeThl COJepXKAT HHTErPAIlHOHHBIC
caiitel  (attC), KOTOpble HErOMOJIOTHYHBI JpPyT
npyry. HTETpoHBI OaKTepHii pa3HBIX BUAOB, JaKe
MIpUHAJJICKAIINX OJHOMY POLY, MOI'YT COIEpKATh
pa3HbIe TeHHBIE KacceTsl [7, §].

I/Icmopuﬂ OMKpbIMUA XUHOJIOHO6

Hctopust pa3paboOTKM XWHOJIOHOB Hadalach
C HAIUIUKCOBON KHCIIOTBHI, pa3paOOTaHHOW B
1962 1. C monexynaMu XWHOJOHOB TMPOBOJMIN
pasHble XUMHYECKHE MOJU(PHUKALUU C LENbI0
YCWJICHUS MX aHTHUMUKpPOOHBIX cBoiicTB. Tak,
3aMeHa MUIEepa3rHa B TIOJOXEHHH 7 IIO3BOJIMIA
CO3/1aTh COCIUHEHUS C BHIPAKEHHOW aKTUBHOCTHIO
npotuB Pseudomonas aeruginosa (TMATIEMUI0BAS
kuciora). @ropupoBaHME B  TOJOXKEHHH 6
MPUBENO K CO3JaHHI0 (PTOPXHMHOJOHOB, a MOMHM-
¢ukanms 1Opyrux OOKOBBIX LeNel XHHOJOHOB
yCWIIMIa WX JIGWCTBHUE HA TPAMITOJIOKUTEITbHBIC
MHUKpPOOPTaHU3MBI, B OCOOEHHOCTH B OTHOIICHHH
ITHEBMOKOKKA.  OTH  MOAWU(UKANAN  TaKkKe
yayumuid - (hapMaKOKHHETHUECKHE MpPopmim U
MPUBENN K YBEIMYCHHUIO TEPHO/a| MOTYBbIBEICHNUS
[9]. Huszkass 4yBCTBUTEIBHOCTH (PTOPXHUHOIOHOB
K (¢akTtopaM pPEe3UCTEHTHOCEM MHKpPOOPTaHU3MOB,
OnmaronpuATHEINA (papMaKOKUHETHIECKUI TPOopIITh
W BBICOKas OWMONOCTYHHOCTh MPH IEPOPATHLHOM
npueme (okono 70-80%) 4mo3BoymMaM  TaHHOM
rpyIe aHTAMAKPOOHBIX MPETapaToB 3aHATh MECTO
CpeACTB BHIOOPA BNICUEHHH OOJIBILIOTO KOJIMYECTBA
WH(EKIIMOHHBIX 3200JICBaHNH, BCTPEYAFOIINXCSI KaK
B aMOYJIaTOPHOM, TaK U B TOCIIUTAIbHOMN MIPAKTHUKE
[10].

Kpamrasn unipopmanusn o yunpognoxcauune

Hunpodnokcanua — Haubonee M3BECTHBIN
HPENICTAaBUTEIh BTOpOTO TTOKOJICHUS
(PTOPXWHOIIOHOB,  KOTOphIe  OOmamaroT  0o-
Jiee  BBIPQKEHHON aKTUBHOCTHIO B OTHOIICHHU
rpaMOTPHUIIATEIBHBIX BO30yIuTENEH u
paclUIMpeHHBIM aHTHUMUKPOOHBIM CHEKTPOM IO
CPaBHEHUIO C TIEPBBIM MOKoeHueM [11].

MornekynsspHoe ~ Ha3zBaHWEe  IHNpPOdIOKca-
nnHa —  1-Iukgonpomwn-(6-¢grop-4-okco-7-mu-
nepasuH- | -niI-XuHOINH)-3-KapOoHOBas KHC-
mota [12]. I'pynna ¢ropa B momoxkenmn C-6 u
rpynna mnunepasdHa MO3BOJIWIM — PACHIMPHTH
CHEKTP aHTUMUKPOOHOTO JCHCTBUSL  JTaHHOTO
(PTOPXMHOIIOHA W YBEJIMYWIA €Tr0 aKTHUBHOCTh B
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OTHOIIIEHWH MUKPOOPTaHU3MOB pojna Pseudomonas
[13].

MexaHu3M JaeicTBHsI UITPO(IOKCAIIMHA CBA3aH
¢ unrubupoBanuem JHK-rupaspi, koropas us3-
BECTHA Kak Tonousomepasa II u rononsomepasa IV
[14]. JHK-tupaza comepkuT CyOBeAMHUIBI A U
B. Lunpoduiokcania mpenoTBpamiaeT MOBTOPHOE
3arevyarbIBaHe CyObeTMHUIIBI A B IBYXIIETIOYETHON
JHK; crnenoarenpHo, oaHouenodeyHas JIHK
MOJKET TIPUBECTH K  3K30HYKJICOJIUTHYECKON
nerpanganuu [15].

Mexanuzmul pezucmenmuocmu K yunpoghinoxca-
uumny

B Hacrtosdmee  Bpems  BBIABIEHB  TPHU
OCHOBHBIX MEXaHHM3Ma PAa3BUTHUA YCTOMYHMBOCTHU
K (TOPXMHOJOHAM U IUAPOQIIOKCAIINHY B
YaCTHOCTU: MYTALIMU MULICHH TSI JICKAPCTBEHHBIX
cpencts  ([AHK-rmpaza @ JIHK-Tormomsomepasa
IV); myTtamum, orpaHn4YMBaIOIINE HAKOTUICHHUE Jie-
KapCTBEHHBIX CPEJCTB; IJIa3MUA-ONOCPEI0BaHHAS
pe3ucTeHTHOCTh K x#mHOIOHaM PMQR  (Plas-
mid-Mediated Quinolone Resistance) [16].

Usmenenua pepmenmog-muuieneti  monouso-
mepasvl 1V unureupasvl MOKET OBITH PE3yTHTATOM
W3MEHEHUS] OJIHOM aMUHOKUCIOTHI. HM3MeHeHus
OTNIENBbHBIX ~ aMHUHOKHUCIOT B  THUpa3e WU
TonowsoMepase 1V, KoTopble MPUAAIOT YCTONYH-
BOCTh<K (DTOPXWHOJIOHAM, 4Yallle BCEro ObLIN JIO-
KaJIM30BAHbl B aMMHO-KOHLEBBIX AOMeHax GyrA
(octatkm ¢ 67 o 106 mns Hymepanwu E. coli) nam
ParC (oeratku ¢ 63 mo 102). DTr TOMEHBI HAXOATCS
psnoM ¢ THpo3uHaMK akTUBHOTO caita (Tyrl22 nns
GyrA, Tyr120 gns ParC) oboux ¢epmeHTOB. DTH
JIOMEHBI ObUTM Ha3BaHBI «OOJIACTHIO OMPEICICHUS
ycToiunBocTH K xuHOJIoHaM» QRDR (Quinolone
Resistance-Determining Regions) gyrA u ParC
[17]. YcroiumBOCTH K (TOPXMHOIOHAM TaKXkKe
OblTa CBs3aHa C M3MCHEHHMSMH B CIIEHU(PUUCCKHX
noMeHax gyrB u ParE, Bnpouem, 311 u3aMeHeHus ro-
paszo pexe BCTPEHAIOTCS Y PE3UCTCHTHBIX KIIMHU-
YeCKMX M30JIATOB OAKTEpHUil, 4eM MyTaIluu B gyrA
nwmn ParC. Myramuu pesuctentHoctn B QRDR
kak GyrA/ParC, tak u GyrB/ParE neiicTBytor
MyTEeM CHIDKCHHS CpOJCTBa (PTOPXMHOJIOHOB K
kommekcy ¢pepment-J{HK [18]. Hamo ckazate, uto
PE3UCTEHTHOCTh K UUMPO(IOKCAIMHY TOBBIIIA-
Jach TIPU TIOCIIEJIOBATENBHBIX MYTAIHSIX B 00OWX
(hepMeHTaX-MUIIICHSX.

Usmenennoe NPOHUKHOBEHUE MONIEeKYIl
Jlekapcmea: B CBS3H C TeM, 4TO (TOPXHHOJIOHAM
HEOOXOIUMO MPOKMTH Yepe3 LUTOIIa3MaTHYECKYIO
MeMOpaHy JUIs IPOSIBIICHHS CBOSH aHTUMUKPOOHOM
aKTUBHOCTH,  PE3WCTEHTHOCTh  MOXET  OBITh
JIOCTUTHYTa ITyTeM BBITECHEHHS aHTHOMOTHKA W3
KJIETOK B IIpPOLIECCE, HA3bIBAEMOM OTTOKOM WIIH
32 CUeT CHIKEHHUS NPOHUKHOBEHHS aHTHMOMOTHKA
B OakTepUalbHYIO KIETKY H3-3a MOAH(UKAIIHIA
KJIETOYHOH MEeMOpaHbl U YMEHBIICHHUS KOJIUYECTBA
BXOJHBIX  KaHAJOB, TaKWX KaK  TIOPHHBI.
V IpaMItoI0KUTETHHBIX OaKTepUl PE3UCTEHTHOCTH
CIOCOOCTBYET CHIDKEHHE KOHIICHTPAIIHH
JIEKapCTBEHHOTO0  CpeAcTBa B LIUTOILIa3Me,
y TPaMOTpHUIATEIbHBIX OaKTEpUll — yMEHBIICHHE
mud(dy3UOHHBIX KaHAJOB IOPUHOB HApYKHOM
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MeMOpaHBbI, Yepe3 KOTOpPhIe XWHOJOHBI TOMaJar0T
B IIepHIUIa3MaTHYecKoe TpocTpancTtBo  [18].
K Oonee BBICOKOMY YPOBHIO pE3UCTEHTHOCTHU
MPUBOJIUT COCYIIECTBOBAHUE TAaKUX MEXaHH3MOB
PE3UCTEHTHOCTH, KaK OTKAaYMBAIOUIME HACOCHI
U CHIDKEHHUE TIOTJIONICHUSI aHTUOMOTHKOB W3-3a
HM3MEHEHMH B DKcrpeccuu nopuna [19].

Inasmuo-onocpedosanuas  pe3ucmeHmHoCms:
TOPU30HTAIBHBINA TIEPEHOC ObUT MIEHTU(HUITMPOBAH
Kak OCHOBHOM METO/] pacrnpocTpaHeHus
YCTOWYMBOCTH K XHMHOJIOHAM II0 BCEMY MHUDY C
1998 r., xorma reH HNEpPBUYHOM YCTOMYMBOCTH K
XHUHOJIOHAM, OTIOCPeI0BaHHBIH 1a3Muoi (PMQR),
BIIEpBBIC HWACHTH(HUIMPOBaH y mTamma Klebsiel-
la pneumoniae 8 CIIIA [20]. Kpome Toro, PMQR
MOJKET CHOCOOCTBOBaTh YBEJIUYEHHIO YacTOTHI
CIIOHTAHHBIX MYTAIlHii B 00JaCTSX, ONPEICIISIONIUX
ycToiunBocTh K XxuHOJOoHaM (QRDR) [18, 20, 15].

W3BecTHBI ~ TpM  OCHOBHBIX  MEXaHH3Ma
PE3UCTEHTHOCTH K (PTOPXUHOJOHAM, CBSI3aHHBIX
¢ PMQR [20, 21]. Tpu rera PMQR Bxiro9aroT:

I — gnr (qnrA, qnrB, qnrC, qnrD, qnrS u qn-
rVC). benku Qnr cesseBatores ¢ JHK-rupazoit
1 Tomon3zomepasot 1V, zamumas ux oT HUHrHOUpo-
BaHMs PTOPXHHOIOHAMH [22].

II- aac (6°)-Ib-cr (amMuHOTIHIKO3MIATIE-
tuntpancdepasy). Aac (6°)-Ib-cr mpencrasisier
co0oii OM(YHKIIMOHATLHBIN BapUaHT
aMUHOIJIMKO3UJAlleTUITPAHCepa3bl ¢ ABYMS
AMUHOKUCIOTHBIMU 3aMEHaMH, Trpl02Arg
n Aspl79Tyr, o0e U3 KOTOPBHIX HEOOXOIUMBI
mis N-amerwnupoBanmst.  Lumpoduiokcanma  u
HOP(QJIOKCAIIUH — €JUHCTBCHHBbIC (TOPXHUHOJIOHH,
uHruoupyemele aac(6’)-Ib-cr, mTOCKONBKY OHH
— EAMHCTBEHHBIC COCAMHEHHMS C HE3aMELUEHHOU
nunepasuHWwiIbHOW  rpynmoi  [23,  24].  Ilpm
9TOM aKTHUBHOCTh aac(6’)-Ib-cr obGecreunBaet
HU3KHA YPOBEHb CHIDKEHUS YyBCTBHUTEIBHOCTU
K nunpodiokcanuny u Hopdiaokcanuny. OjaHa-
KO JJIsl IOCTHYKEHUS] KIIMHUYECKH 3HAYMMOU pe3u-
CTCHTHOCTH K aMMHOTJIMKO3UAALETIITpaHcepase
HEOOXOAMMO JeHCTBOBAaTHL COBMECTHO C JIPYTHMHU
MeXaHu3Mamu [24].
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III — ogxAB m qepA (3¢ diarokcHBIE HACOCHI).
I'ensr OqxAB u gqepA ciocoOCTBYIOT BEITECHEHHUIO
(TOPXMHOIIOHOB M3 MeCTa WX JCHCTBUS MyTEeM
KoaupoBaHus dPPIOKCHBIX HACOCOB [25].

Hanuuue reHoB ycToWymBOCTH K  (TOp-
XUHOJOHAM Ha TIUIa3MHUIE JIeTaeT BO3MOXKHBIM
WX PAacIpoCTpaHEHHe Ha JIpyrHe BUABI OakTepuid
MyTeM TOPH30HTAIBHOTO TiepeHoca reHoB. Ciemyer
TaK)KE OTMETHUTh, YTO TCHbI, YKa3aHHBIC BBIIIC,
MOTYT B3aWMOJICHCTBOBATh C XPOMOCOMHBIMU
MyTanusMu gyrA W parA, TeM caMbIM IIPUBOAHTH
K TIOBBIIICHUIO MWHUMAILHOW WHTHOUPYIOMIeH
koHreHTparmn MIC (Minimum Inhibitery Con-
centration) (pTOPXUHOJIOHOB W TPETSITCTBOBATH UX
JercTBuUIo [26].

3akniouenue

XWHOJIOHOBBIE AaHTUOMOTHKN Ha CETOAHSITHUIMA
JIeHb — OJWH W3 HanmOQJee YCIEeNHBIX KIIACCOB
WHTUOUTOPOB TOMOM30Mepasbl. Tak Kak JeicTBre
XUHOJOHOB OCYIIECTBIISIETCS, MPEXJE BCEro B
LUTOIUIa3MEe MHUKPOOPTaHU3MOB, TO MEXaHU3M
PE3UCTEHTHOCTU Y TPAMITONIOKHUTEIBHBIX OaKTepHi
CBsI3aH C BBITECHEHHEM QHTHOMOTHKA U3 KIIETOK, Y
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GENETIC MECHANISMS OF BACTERIAL RESISTANCE

TO CIPROFLOXACIN (LITERATURE REVIEW)
M. V. Martsulevich, T. N. Sokolova

Grodno State Medical University, Grodneo, Belarus

Ciprofloxacin, as a member of the fluoroquinolone group;, is\widely used to treat diseases caused by both gram-
positive and gram-negative bacteria. However, in recentyears there has been an increase in resistance to this drug,
which may be associated with the overuse of ciprofloxadin due to its broad spectrum of action. In this regard, in order to
develop new and effective drugs against drug-resistant pathogens, there is a need to study and analyze such resistance
mechanisms to ciprofloxacin as modification of target.molecules, changes in drug penetration and plasmid-mediated
quinolone resistance. The article presents up-to-date information on genetic mechanisms of bacterial resistance to
antimicrobial drugs belonging to the fluoroquinolone group.

Keywords: resistance, fluoroquinolones, mutations, resistance genes, target enzymes, PMQOR (Plasmid-Mediated
Quinolone Resistance).
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