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AHHOTAIUA

BBenenmne. bakrepuanbHbie HHOEKIMN 3aHIMAIOT BA)KHOE MECTO B CTPYKTYPE COIMaIbHO 3HAYNMBIX 3200 1eBanuil. [To
nauaeM BO3, B 2023 romy Bo BceM Mupe TyOepkyiesom 3abomneno 8,2 MmuioHa 9enoBek. [1o onenkam, B 2023 roxy Bo
BCceM MHpe ObLIO 3aperucTpupoBano 1,25 muanona cmepreii cpeau BUY — otpuniatensHbIx roaeit. Poccust Haxomurest
Ha BTOPOM MECTe 10 YHCIY OOJIbHBIX C PE3UCTCHTHRIMU (hopMamu TyOepkyie3a. OcoOOEHHO aKTyalbHa BO BCEM MHPE
npobiema nedeHus TyOepkyiesa. JIedeHHE OCIIOKHICTCS MOSIBICHUEM HOBBIX IITAMMOB MHKPOOPTAHH3MOB, H
BBIPA0OTKOM Y HUX PE3UCTEHIIHMH K YKE CYIIECCTBYOLIMM npenaparaM. Lleab ncciaenoBaHusi — M3y 4uTh JIUTEPATyPHbIC
JIaHHbIe 0 TyOepKysese u mpobiemax ero jedenus. [IpoaHanu3upoBaTe HOBbIE CIIOCOOBI GOPHOBI C JIEKAPCTBEHHON
ycTOWYHUBOCThIO. MaTepuaj u mMeroabl. J[Jisi TOCTHKEHUS NMOCTABIEHHOW LIEJIM MPOBOJIMICS aHAJIU3 UCTOYHUKOB
OTEYEeCTBEHHOW M HWHOCTPAHHOW JUTEPATyphl MO JaHHOW MpoOJieMe MPEHMYINECTBEHHO 3a MOCIEIHHUE 5 JeT.
Hcnonp3oBamice 6a3bl JaHHBIX HAYYHBIX NIEKTPOHHBIX OnOnnoTek PubMed, Elibrary. PesyabraTsl. ['uopuansamms
KYMapHHOBOH I'PYIIIEI ¢ APYTHMH aHTUOAKTEPHATIHHBIMU COCIUHEHUAMU MOJKET IPEIOCTABUTH BO3MOXKHOCTH JUIS
pa3paboTKu HOBBIX aHTHOMOTHKOB. BbIBOABI. O0benuHeHHE (PTOPXUHOIOHA U KyMapHHA B OJHY MOJICKYILYy MOYET
obecreunTh OJJTHOBPEMEHHOE CBS3BIBAHUE U MHIHOMpOBaHME 00enx cyOwbeauHuIl rupa3bl y M. tuberculosis. Takke
JaHHOE THOPHUIHOE COCIMHEHHE JOJDKHO HNPUBECTH K IMOBBIIICHHUIO AKTHBHOCTH, MPEOJONCHHUIO JIEKaPCTBEHHOH
YCTOHYHUBOCTH, YMEHBIICHUIO MTOOOYHBIX 3PPEKTOB U COKPAIICHUIO CPOKOB JICUCHHS.
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Abstract

Introduction. Bacterial infections occupy an important place in the structure of socially significant diseases. According
to WHO, 8.2 million people worldwide contracted tuberculosis in 2023. It is estimated that there were 1.25 million deaths
among HIV — negative people worldwide in 2023. Russiaranks second in the number of patients with resistant forms of
tuberculosis. The problem of tuberculosis treatment is particularly relevant worldwide. Treatment is complicated by the
appearance of newstrains of microorganisms and their development of resistance to existingdrugs. The aim of the study
is to study the literature data on tuberculosis and the problems of its treatment. To analyze new ways to combat drug
resistance. Material and methods. To achieve this goal, an analysis of the sources of domestic and foreign literature on
thisissue was carriedout mainly overthe past5 years. The databases of scientific electroniclibrariesPubMed and Elibrary
were used. Results. Hybridization of the coumarin group with other antibacterial compounds may open up opportunities
for the development of new antibiotics. Conclusions. Combining fluoroquinolone and coumarin into a single molecule
canprovide simultaneous bindingand inhibition of bothgyrase subunits in M. tuberculosis. This hybrid compoundshould
also lead to increased activity, overcome drug resistance, reduce side effects, and shorten treatment time.
Keywords: tuberculosis, Mycobacterium tuberculosis, bacterial infections, gyrase, drug resistance, resistance to
fluoroquinolones, coumarins.

BBEJIEHHUE

TyOepkyie3 sBIsIeTCS OJHUM M3 CaMbIX CMEPTOHOCHBIX MH(PEKIIMOHHBIX 3a00neBanuii. OH
ACCOIMUPYETCS C TSDKEJIBIM TeUCHHEM O0JIE3HH U BBICOKOH CMEPTHOCTBIO. Bo30ymuTeeM siBasieTcs
Mycobacterium tuberculosis (M. tuberculosis), koTopas momajaeT B OpPraHU3M BO3AYIIHO —
KamneJabHBIM ITyTEM U Yallle BCero mopaxaet jierkue [ 1]. 3a0oneBaHue pacipoCcTpaHeHO CPean JTI0ACH

pasHbIX Bo3pacToB [2]. HauGomnee ys3BUMBIMU SBISIOTCS JIOAH C BUPYCOM HMMYHOAE(PHUIIUTOM
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YeJlI0oBeKa, CaXapHbIM JAUa0ETOM, CTPaJaloNIie alKOTroJIbHON U HAPKOTUYECKOH 3aBUCUMOCTSIMH [3].
ITo maraemM BO3, B 2023 roxy Bo BceM Mupe TyOepkyIie3oM 3aboiteno 8,2 MuiutrnoHa yennoBek. Cpenu
BCeX ciydaeB 3aboseBaHus TyOepkyne3oM, 6,1% Obuu cpemu mronelt, skuByumx ¢ BUY. Tlo
olieHkaM, B 2023 roay Bo BceM Mupe ObuI0 3apeructpupoBano 1,25 mumnona cmepreit cpenn BUY
— oTpunarensHbx droaei [4]. Poccus HaxoauTcs HA BTOPOM MeECT€ MO YHUCITY OONBHBIX C
pe3ucTeHTHBIMU (opMamMu TyOepkyse3a. OCHOBHOUW TpoOIeMol JieueHUsI TyOepKyJie3a SBISETCS
JIeKapCTBEHHAs YCTOWYUBOCTh MUKOOAKTEpHH TyOepKylie3a U OTpaHHYEHHOCTh PAa3HOBUIHOCTEH
MPOTUBOTYOCPKYJIE3HBIX TIpenapaToB [5,6]. BcermencTBue yero mpoWCXOIUT YBEIWYEHUE YHCIIA
JrO7IeH OOJIBHBIX JIGKAPCTBEHHO — YCTOWYMBBIM TyOEpKYIJIe30M JIETKUX, & TAK)KE CO3/Ial0TCS YCIOBUS
uisi  OPMHUPOBAaHHUS HOBBIX MmTaMMOB wuHpeknuit [7 — 9]. K npuymHaM BO3HUKHOBEHUS
PE3UCTEHTHBIX IITAMMOB OTHOCAT HEPAIMOHATHHOE MPUMEHEHHE aHTHOWOTUKOB JUTSl JICUCHUS U
MpOoHUIAKTUKY Pa3TUYHbIX HHPEKIIMOHHBIX 3a00/IeBaHU 06€3 T0CTAaTOYHBIX K TOMY OCHOBaHUM, a
TaKKe€ WCIOJIb30BAaHUWE TMHIIEBBIX TMPOAYKTOB, COJACPKAMMX aHTHOMOTUKHU. JleKkapcTBeHHas
YCTOWYUBOCTh MPOSIBISETCS B TOM, YTO Ha BO30yauTenst Oonbllie HE IEHCTBYIOT OCHOBHBIE
MIPOTUBOTYOEpKYJIe3HbIE IIpenapatbl — pudamnunui u uzonuasun [10]. B xone npoBeseHHbIX 3a
MOCJIeHUE TOJbI (PAapMaKOIMHUIEMHUOIOTHYECKUX HCCIIEJOBAHUM OBUTIO YCTAHOBIIEHO, YTO OCHOBHOM
MIPUYMHON BBICOKUX [TOKa3aTeiel 3a00J1eBa€MOCTH M CMEPTHOCTH OOJIbHBIX TYOEPKYJI€30M SIBIISIOTCS
HOBBIC INTAMMBI MHKOOAKTEpHii, B pE3ylbTaTe Yero MpUMEHseMas XUMHUOTEpalus MOXKET He
neiictBoBath. [l perieHus 3Toi mpobdiaeMbl TpedyeTcs pa3paboTKa HOBBIX MPOTHBOTYOEPKYIE3HBIX
mpenapatoB M TOWUCK aKTyaldbHBIX CXeM JiedeHus TyOepkynesa. Poct moxasareneit
pacnpoCcTpaHEeHHOCTH TyOepKysIe3HOH MH(MEKIUU CBUAETEIbCTBYET O HEOOXOJUMOCTH CO3IaHUS
MPOTUBOTYOEPKYJIE3HOTO TpermapaTa ¢ HOBBIMH MEXaHM3MaMH JIeH CTBUS, 4TOOBI (hopMHUpOBaHUE
JIEKapCTBEHHON YCTOMYMBOCTH CTAJIO TPYAHOW WITH HEBBITIOJIHUMOM 3amadeit aiis Bo3Oyauress [11].

Leab uccjief0BaHUs — U3YYHUTH JUTEPATYPHBIC JaHHBIE O TyOepKyJe3e u mpobdiemMax ero
nedenus. [Ipoanann3upoBaTh HOBbIE CIIOCOOBI OOPHOBI C IEKAPCTBEHHOM YCTOMYUBOCTHIO, U3YUHUTH
MOTCHIMATIbHBIE JICKAPCTBEHHBIC COCAWHCHHS C MPOTHBOTYOCPKYJIE3HOW AaKTHBHOCTBIO U
BO3MOXKHBIE MUIIICHH TSI UX BO3JACUCTBUSI HA BO3OYAUTEIS.

MATEPHUAJI U METOJbI

JInst 1OCTHUIKEHUSI TOCTABICHHOM 1€ MPOBOAMIICS aHAJINW3 UCTOYHUKOB OTEUECTBEHHOU U
MHOCTPAHHOW JIMTEpaTypbl IO JaHHON MpoOieMe NPEeUMYILIECTBEHHO 3a IOCIeAHHE S5 JeT.
Hcnonb3oBanuch 6a3bl JTaHHBIX HAyYHBIX AJIEKTPOHHBIX Oubimorek PubMed, Elibrary.

PE3YJIBTATHBI

[IpoTuBoTYyOEpKYNE3HbIe MpenapaTsl Bo3aekcTByioT Ha JJHK — rupasy Gakrepuid, Ookupys
ee pasmHoxkenue. /IHK — rupasza sBnsercs BaKHbIM OaKTepHUaNbHBIM (EPMEHTOM, KOTOPbII
katanusupyer AT — 3aBUCMMYI0 OTPULIATEIBHYI CYNEPCHUPAIN3ALUI0 JBYXLEIOUYECUHON
3amkHyTOM KosbieBor JIHK. T'mpaza mpuHamnexuT K kKiaccy (EpMEHTOB, HM3BECTHBIX Kak
TOMOU30MEpa3bl, KOTOPHIE yYaCTBYIOT B KOHTposie Tonosiorndeckux nepexoqo JHK [12]. Ona
COCTOUT M3 JBYyX cyObenuHull A U B, komupyeMbix reHamu gyrA u gyrB, COOTBETCTBEHHO, U
o0pa3yromyx KaTaJIuTHYEeCKU aKTUBHBIN rereporeTpamepHsiii ieHTp GyrA2 — GyrB2 pasmepom 350
k/la. Cyobeqununa A coctout u3 N — konnesBoro (breakage — reuniondomain (BRD) u C —
KOHIIEBOTO JOMEHOB, a cyObenuHuiia B Bkmodaer B cebst nomen ATdaza m gomen Toprim
(TomousoMepasza mpaiimasza). B mporecce kaTadMTHUeCKOW aKTHBHOCTH ()epMEHTa ydyacTOK N —
KOHIIEBOTO JJoMeHa cyOobeauHuIlbl A cBs3biBaeT G — yuactok JIHK (Mecto paspeiBa, «N — KOHIIEBBIS
BOopoTay) [13,14].

B cxemy neueHns o0s3aTeNbHO BKJIIOUYAIOT Mpenaparsl GTOPXUHOIOHOBOTO psna [15, 16].
MexaHu3M HX JEHCTBUS 3aKitoyaeTcss B MHTHOMpoBaHMU GyrA, y4acTBYIOIIEH B YCTpaHCHUH
ceepxcnupanuzanuu JJHK Bo Bpemst pennukanuu [17, 18]. KymapunoBas rpyrna pacupocTpaHeHa
MTOBCEMECTHO B MPHPOJIE, HO MEHEE M3BECTHAsI B KAYECTBE MPOTHUBOOAKTEPUATHHOTO COCTMHECHHSL
Ona moxeT cBs3biBaThcsi ¢ B — cyowegununert JIHK — rupaser y OakTepuii 1 MHTHOMPOBATH
cynepcrimpanm3anuto JIHK, Omokupys aktuBHOCTh AT®da3zel. CremoBaTenbHO, MPOW3BOJIHEIC
KyMapuHa 00JIajaloT MOTEHIIMATbHONW aHTHOaKTepuaibHOU akTUBHOCTHIO [19]. Takum obOpazom,
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MO>KHO ITPENOJIOKUTh, YTO TMOpUIN3allis KyMapuHOBOM IpyMIIbl C APYTUMH aHTHOAKTEpHaIbHbIMU
COEJIMHEHUSIMH MOXKET IPEIOCTABUTh BOZMOXKHOCTH JUIsl pa3pab0TKHU HOBBIX AHTHOHOTUKOB.

OBCYXKXJAEHUE

HoBast cepust coennHEeHN Ha OCHOBE XMHOJIOHOB, COJIEPKAIMX KyMapUHOBYIO IpYIIITy, ObL1a
CHUHTE3UPOBaHA U U3Y4YEeHA HA MPEAMET UX aHTUOAKTEpUAIbHOM aKTUBHOCTH B OTHOIIEHUH K pa3HbIM
rpynnam Oaktepuil. K mpumepy, METHUIIMIUIMH PE3UCTEHTHBIN 30JI0TUCTHIN cTapuinokokk (MRSA).
[lonydeHHOE BeIIECTBO MpOSBIUIO Oojee MOIIHYIO aHTHOAKTepHalbHYI0 aKTHBHOCTH I1O
OTHOIIEHUIO K pe]epeHTHhIM TMpernaparaM B OTHOLICHWH HCCIeAyeMbIx mTamMmMoB [20].
CrnenoBaTesnbHO, MOYKHO  IPEANOJOXKUTh, YTO MOJOOHBI  METOJ  CO3/aHUS  HOBBIX
MPOTUBOOAKTEPUATIBHBIX COETUHEHUI MOKHO IPUMEHUTH U B JICUCHUH TyOepKye3a. ITO MOMOXKET
CHPaBUTHCS C JIEKAPCTBEHHON YCTOMYMBOCTBHIO M COKPATHTH CPOK JIeUeHUS OOJBHBIX.
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AHHOTAIIMA

Beenenne. HecMoTpst Ha 3HauMMBble DOCTIKEHHS B OOJIACTH IMATHOCTHKHM M JICYEHHUS CEPAEYHO — COCYIMCTBIX
3a0oneBaHui IKcTepThl BcemupHo# opranmsanmu 3apaBooxpaHeHus (BO3) mporHo3upyloT manbHEWIIMH pocT
3200J1€BAEMOCT U CMEPTHOCTU OT CEPACUHO — COCYIUCTBIX 3aboiieBaHuil. Ileib MccCaeN0BaHUs — BbIIBICHHE
TIOBBILICHUS] YPOBHS TOMOLIMCTENHA M aKTUBHOCTH (hakTopa BumneOpanaay *KeHIIMH C NMepeHeCeHHBIM HH(apKTOM
MHOKap/ia BCpaBHEHWH C TPYIION )KeHIIMH 0e3 MH(papkTa B aHamHe3e. MaTepua i MeTOAbI. ISl TEOPETHIECKOIN 9acTr
9TOH pabOThI OBLI IPOBE/ICH MMOUCK HAYYHBIX cTaTel B 0a3ax qaHHeix Pubmed, ResearchGate u Elibrary 3a npomexyTtok
BpemeHH ¢ 2018 mo 2023 roapl ¢ MCHOJIB30BAHHUEM KIFOUCBHIX CJIOB Ha PYCCKOM U aHTITMHCKOM sI3bIKaxX. Jlis
MPaKTHIECKON YacTH OBUIM TPOaHAJIU3UPOBAaHBI MCTOPUHM OOJIE3HM MAIMEHTOB KapJIHOJIOTUYECKOTO OTAEIICHHS
BromxeTtHOE yupexaenue «PeciyOnrKaHCKui KTUHUYecKa st 00JIpbHIIIa» MUHUCTEPCTBA 31paBooXpaHeHns UyBarickoi
Pecniyonuku. Pe3yabTaThl. Y KEHIIMH ¢ nepeHecéHHbIM MH(papkToM Muokapaa (VM) BbISIBIEHO: MOBBIIICHHBIN
ypOBEHb rOMOIMCTeNHA (25 MKMOJIB/JT) TIO CPaBHEHHIO ¢ KOHTPOJIbHOU rpymmoi (18,4 MkMonb/i1, p<0,05), yBenndenue
akTUBHOCTH (axropa Bumiedpanna (223,69% npotus 135,34%, p<0,05), TpaauiuoHHble GakTopsl pUCKa (CaxapHbIi
nuabeT, OKUPEHNE, THIEPTOHNSA) HE MOKa3aJly 3HAUYNMBIX Pa3iuduil MeXAy rpynnamu, kpome Kypenus (47,7% y
narueHTok ¢ UM vs 16,1% B koHTpoie, p<0,05), ypoBeHb pubdpuHOT eHa Obu1 Bhilie B rpymme MM (4,4 r/n vs 3,9 1/1,
p<0,05), 4T0o IOATBEP>KAALT POJIb TUIIEPKOATYISIIIMY B TaToreHe3e M. BriBoabI. Pe3ynbraThl cciieqoBaHus MOKa3alH,
YTO Yy )KECHIIHUH C IIepEHECEeHHBIM HH(PAPKTOM MHOKap/ia IOCTOBEPHO MOBBIICHB yPOBHU TOMONICTENHA (25 MKMOJIB/1
npotuB 18,4 MKMOJIB/T B KOHTpOJIe) M akTHBHOCTH (aktopa Buinebpanma (223,69% mpotus 135,34%), uto
CBUETEILCTBYET 00 MX POJH B Pa3BUTHH SHAO0TEIHATBHON AUCOYHKIIMHA U TPOMOOTHIECKIX OCIIOKHEHUH.
KaroueBrble ciioBa: nHQpapKT MUOKapaa, AUCYHKIMS SHIOTENIUs, TpoM003, (akTop BunineOpanna, roMOIUCTEHH.
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Abstract

Introduction. Despite significantachievements in the field of diagnosis and treatment of cardiovascular diseases, experts
from the World Health Organization (WHO) predicta further increase in morbidity and mortality from cardiovascular
diseases. The aim of the study is to identify an increase in homocysteine levels and Willebrand factor activity in women
with a history of myocardial infarction compared with a group of women without a history of heart attack. Material and
methods. For the theoretical part of thiswork, asearch was conducted for scientific articles in the Pubmed, ResearchGate
and Elibrary databases for the period from 2018 to 2023 using keywords in Russian and English. For the practical part,
the medical records of patients of the cardiology department of the Republican Clinical Hospital were analyzed. Results.
In women with myocardial infarction (M), it was revealed: increased homocysteine levels (25 mmol/l) compared with
the control group (18.4 mmol/L, p<0.05), increased activity of the Willebrand factor (223.69% vs. 135.34%, p<0.05),
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