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Abstract. According to the World Health Organization (WHO) annually in the world 8-12 million of new
cases are registered and 3 million people die from the infection. In the states of Central Asia there is the highest
incidence of tuberculosis, Kazakhstan in third place with a number of 139 cases on 100000 people. One reason for
the non-cffectiveness of the treatment is increase resistance of pathogen (Mycobacterium tuberculosis) with
multidrug-resistant tuberculosis, and extensively drug-resistant. In the article the problem of drug resistance in
mycobacterium tuberculosis is discussed. Review material presented of antibiotics used against infectious disease -
tuberculosis; it shows their structure, mechanism of action and reducing the therapeutic activity of reasons. The
solution of the problem of antibiotic resistance is complicated by many different mutations in the genes responsible
for the development of resistance to anti-TB drugs, as well as the existence of detours metabolism and adaptive
variability of mycobacterium. The role of morphological changes leads to resistance of mycobacterium to certain
drugs. The necessity of new drug discovery shows for treatment of infection.
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NPOTUBOTYBEPKYJIESHDBIE IIPEITAPATBI 1 JIEKAPCTBEHHAS
YCTONYNBOCTD (OB30P JIMTEPATYPbI)

AN. Uabun, B.®. Kepum:kanosa, P.A. Ucnamos
AO «Hay4HbIH 1IeHTp MPOTHBOMH(PEKIHOHHBIX IPETIAPATOB», T. AIMAThI

KioueBbie ciioBa: JIEKApCTBEHHAS YCTOMUMBOCTb, MHKOOAKTEpHH TYOCpKyJe3a, IPOTHBOTYOEPKYIIC3HbIC
TIPENaparsl, CTPYKTYPa W MEXaHU3M JACHCTBHS, My TALUH, Pa3pabOTKa JEKapCTB.

Annoramusa, [lo mamasm Beemmproit Oprammsaummm  3apaBooxpancHms  (BO3) B MHpE €KEromHO
perucTpupyercsa 8-12 MITH. HOBBIX CIYYACB TYOCPKYJIC3a W A0 3 MITH. JEOACH YMHUPAOT OT JaHHOH mH(ekumu. B
rocymapcTBax LleHTpanpHo#t Asmm HAOMFOMACTCA CaMBIH BBICOKHIH YPOBCHB 3a00IICBACMOCTH TYOCPKYIIC30M,
Kazaxcran Ha TperbeM MecTe ¢ uncnoM 139 OompHbIX Ha 100 ThIC. skuTeNei. OgHON M3 MPU4HH HE 3(P(eKTHBHOCTH
MPOBOIUMOTO JICUCHHS SABJICTCA BO3POCIINH YPOBCHb PACTPOCTPAHCHHUA BO30YAHTEI HHPCKIHH (MHKOOAKTCPHHI
TyOepKyac3a) C MHOXKCCTBCHHOM, a TAKKC IIHPOKOH JICKAPCTBCHHOH YCTOHYHBOCTBIO. B padore obcykmaetcs
mpoOeMa JICKAPCTBEHHOHM YCTOMUMBOCTH MHUKOOakTepuit TyOepkynesa. [IpeacraBieH 0O030pHBIH Marepwan IO
AHTHOAKTEPHATLHBIM IIPEIapaTaM, MPHUMCHACMBIX MPOTHB MH()CKIMOHHOH OOJE3HH — TyOEpKyJe3a; IMOKA3aHa HX
CTPYKTYpPA, MEXAHU3M JCHCTBUS W MPHYMHBI CHIDKCHUS TEPANCBTHYECKON AKTHBHOCTH. YCIOKHSIOT PELICHUE
PoOJIEMBI AHTHOMOTHKOPE3UCTCHTHOCTH MHOKECTBO PA3IHYHBIX MyTAalWH B I'€HAX, OTBETCTBCHHBIX 34 PAa3BHTHC
VCTOIYMBOCTH K MPOTUBOTYOCPKYJIC3HBIM MPEIApPaTaM, a TAKKE CYHICCTBOBAHHE OOXOJHBIX IyTEH MeTaboim3Ma u
a7aNTaHOHHOW M3MEHUYMBOCTH MHKOOakTepui. OOCy:KIaeTCs poiib MOP(OIOTHUSCKAX U3MCHECHHH MPUBOIIIINX K
VCTOHYMBOCTH MHKOOAKTCPHIT K HCKOTOPHIM TpemapataM. [lokasaHa HCOOXOAMMOCTh TIOMCKA HOBBIX
aHTHOAKTEPHAIBHBIX CPEACTB B O0PbOE NaHHOH HH(DEKIUCH.
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HecMmoTps Ha pasBuTHE WHHOBALMOHHBIX W HEPCIOBBIX HANPABICHHH HCCICAOBAHWN B OONACTH
Pa3paboTKH HOBBIX JICKAPCTBCHHEIX MPENAPaTOB, & TAKKE HAYYHBIC OTKPHITHS MPOILIOrO BEKa, Mpodiema
WHOCKIHOHHBIX OOJE3HEH OCTACTCS aKTYalnbHOW BO BceX 0€3 HCKMoYeHMs crpaHax mupa. OO0 stom
CBUACTENBCTBYIOT JaHHbie BO3, KOTOpBIC MOKA3bIBAIOT, YTO CMEPTHOCTh OOMBHBIX OT HH(EKLIMOHHBIX
Oonesneli 3anumaet BTopoe mecto B mupe (WHO, 2015). BaxkHoii coctaBisomeii 3ToH mpoGieMsl
ABIICTCS BO3BHHKHOBCHHE JICKAPCTBCHHONW YCTOWYHMBOCTH V BO30yaUTEICH MH(EKUNOHHBIX 3a001¢BaHU
K aHTHMHKPOOHBIM MpEnapaTtaM, YTO NPHBOAMT K CHIDKCHHIO WM MOTHOH motepe 3(QEKTUBHOCTH
MPOBOJUMOH TEPAITUH U COOTBETCTBCHHO K HEOOXOJUMOCTH MOUCKA HOBBIX MEIUKAMECHTO3HBIX CPEICTB.

B ycroBHsAX JTUTEIPHOTO CEJICKTHBHOTO BO3ACUCTBHS CPeabl OOUTAHHS MPOUCXOANUT (HOPMHPOBAHHE
TAMMOB ~ MHKPOOPTaHW3MOB, VYPOBCHb PE3UCTCHTHOCTH KOTOPBIX  3HAYUTENBHO  MPEBBIIACT
TCPANCBTHUCCKUE KOHLCHTPALMK MpenaparoB. lakuMm o0pa3oM, NPHMCHCHHE aHTUMHKPOOHBIX
MPENapaToB HEU30EKHO BEACT K OTOOPY M CENECKLUH PE3UCTCHTHEIX MUKPOOPTaHH3MOB.

Ucnonpayemble s neueHus HHPEKUMOHHBIX OONE3HEH AHTHMHKPOOHBIC XHUMHOMPETAPATHI
MPEACTABISIOT CcOOOH CaMyi0 MHOTOYHMCJICHHYIO TPYIONY JEKAPCTBCHHBIX CPEACTB. |PagHIIMOHHO
AHTHMHUKPOOHBIC MpenapaTsl MOAPA3ACIsUI HAa NPHUPOAHBIC (COOCTBEHHO AHTHOMOTHKH, HAIpUMED,
MECHULWIINH), TMOTYCHHTCTHYECKHE (MPOAYKTEL MOAM(UKALMN NPHPOIHBIX MOJCKYJ. aMOKCHLMIIIUH,
uedasonuH, XHHUAWH) U CHHTeTHYCCKHE (cyabdanunamunel, HuTpodypansl). B Hactosmee Bpems Takoe
pasaencHue MOTEPSI0 aKTyalbHOCTE. CEeroaHs pa3acicHHE JICKAPCTBCHHBIX CPEACTB HA TPYIIIBI H KIaCChl
uMeeT OOJbIIOC 3HAYCHHE C TOYKH 3PCHHS MCXAaHHU3MOB JCHCTBHS, CIEKTPA AaKTHBHOCTH,
(hapMaKOKHHETHYCCKIX OCOOCHHOCTEH U T 1.

Paznenenne aHTUMUKpPOOHBIX TPENMapaTtoB HAa KJIAacChl IO MPCHMYIICCTBCHHOW aKTHBHOCTU
fasupyercss Ha KIACCHHUKAIMU BO30OyIUTEACH WHPCKUMOHHBIX OONC3HECH MPOTUB KOTOPBIX OHH
HAMPAaBICHE AHTUOAKTCPUANBHEIC, MPOTHBOTYOCPKYJIC3HBIC, MPOTHBOBHPYCHEIC, MPOTHBOIPHOKOBBHIC,
nporusonapasutapueie (Crpauayackuit JI.C., Kozmos C.H., 2002). Tepmun «aHTHOAKTCPUATBHBIN HITH
MPOCTO AHTUOMOTHUKU NPUMCHSEMBIH a1 O0O03HAUCHHS HAHOOIEEC IIHPOKO HCMONB3YEMOTO KIacca
AHTHMHUKPOOHBIX MPEMapaTtoB HMEET OOJee Y3Koe 3HAYCHHE. BMecTe ¢ TeM CHEKTP aKTHBHOCTH
HEKOTOPBIX aHTHOHOTHKOB MOXKET BKITIOUYATh U APYTHE MUKPOOPTAHU3MBI KpoMe OAKTCPHI.

Bcex aHTMMEKPOOHEIX IpenapaTtoB, HECMOTPS Ha PA3MUYMsl XUMHUUCCKOW CTPYKTYPHI U MEXaHH3Ma
JaeicTBUA, OOBCIUHACT PSR YVHHUKAJIBHBIX KadecTB. Bo-mepBHIX, B OTIIMYHME OT OOJBIIWHCTBA APYTUX
JICKApCTBCHHBIX CPEACTB, MHILICHD (PELIENTOP) AHTUMHUKPOOHBIX MPEHMapaToB HAXOAWTCH HE B TKAHIX
YEJNOBEKA, a4 B KICTKE MHKPOOpPraHW3Ma WIH mapasuta. Bo-BTOpeIX, WX AaKTHBHOCTb HE SBISCTCH
MOCTOSIHHOH, a CHIDKACTCS €O BPEMEHEM, 4YTO OOYCIOBICHO (OPMHUPOBAHHMEM JICKAPCTBCHHOM
VCTOMYUBOCTH (PE3UCTCHTHOCTH). B-TpeThUX, PE3HCTCHTHBIC BO3OYANTENN NPCICTABILIIOT OMACHOCTh HE
TONBKO Ul MALMCHTA, Y KOTOPOTO OHM OBLIM BBIACICHBI, HO M IS MHOTHX JPYTUX JTIOJACH, Aaxe
Pa3ACICHHEIX BPEMCHEM M NPOCTPAHCTBOM, a TaKke OKpyxaromel cpexel. Ilostomy Gopeba c
JICKapCTBEHHOW YCTOWYHMBOCTBIO B HACTOSIIECE BpeMsd mpuodpena rinodansHeie MacmTadsl (Bryan L., 1984;
Hopoxkosa U.P, Ilonos C.A ., Measeaesa 1.M.,2000; BO3, 2010).

[Ipobnema yCTOHYHMBOCTH MHMKPOOPTaHU3MOB K JICKAPCTBCHHBIM BEINECTBAM, BO3HUKIIAS CPa3y C
MOSIBICHHEM XHUMHOTCPANICBTHICCKUX CPEACTB, MPHUBICKIA BHUMAHHUE VUCHBIX 33J0Jr0 0 TOTO, KaK OHA
npuoOpena MpakTuieckoe 3HadeHHe. PEHOMEH MPHCHOCOOIICMOCTH MUKPOOPTaHH3MOB K Pa3THIHBIM
BpeaHBIM (akTopaM in vitro Obim otMeueH emé pmuxom B 1907 romy M MM BBEACH TEPMHH
«JICKApCTBCHHAS YCTOMUHBOCTE». OTCIOIA «HUCTOPUS XUMHOTEPANNH SBISACTCS OJHOBPEMEHHO HCTOPHEH
VCTOMYUBOCTH MHUKPOOPTaHU3MOB K JeKapcTBeHHBIM Bernectam» (autoep P., I'pyaGepr 3., 1960). B
3TOW HCTOPHH OJHO W3 BEAYINHMX MECT 3aHHUMACT JICKAPCTBCHHAS VCTOMYHUBOCTH MHKOOAKTEpUH K
MPOTUBOTYOEPKYJIC3HBIM MPEIapaTaM.

BwMmecte ¢ TeM ¢opMHpoBaHHE YCTOHYHBOCTH K OTACTBHBIM IpeHaparam, KOTOPYIO HabIIoaanu Ha
3ape «3IpBl aHTUOHOTUKOBY CErOAHs mepepocia B (GopmuposBanue noiau- u nanpesucteHrHoctd (WHO,
2011). Tak, yacrota OOHApPYKCHHUS MCHUIWILIHH YCTOHUYMBBIX CTA(pHIOKOKKOB moxoxut a0 90-98%,
CTPENTOMHUNH VCTOHUUBHIX — 60-70% W BBIIIE, PE3UCTCHTHOCTh IINIC/UT K AMIHMLIIINHY JOCTHIACT
90% wu Ooace, K TeTPALUKINHY U cTpeOTOMHUIMHY — 54% u T.1. YCTOHYMBOCTh K QHTHOMOTHKAM YAINE
BOZHHKACT V OaKTCpHH, PEKE YV CIUPOXET, PUKKETCHH, XIAMHIWH, MHKOIUIA3M, APONOKEIONOOHBIX
rpuboB.

[leprion mnposBICHUS NEKAPCTBCHHOH PE3UCTCHTHOCTH 3aBHCHT OT BHAA OAKTCPHH H CAMOTO
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MPOTUBOMHKPOOHOTO npenapara. Hanmpuvep, yeToHUMBOCTG K MEHUUUATHHY ¥ GakTepuit Staphylococcus
SPp pa3BHIIACH MOYTH OJHOBPEMCHHO C MOSBICHHUCM MNpErnapara, B TO BpeMs KaK YCTOHUMBOCTh K HEMY V
Streptococcus pneumoniac OblIa BRISIBICHA CIIYCTSI HSCKOIBKO ACCSTUICTHI.

HocrarouHo OBICTPO pa3BHIACh YCTOUIHBOCTE U Y Mycobacterium tuberculosis. Tybepkyne3 OTHOCHUTCS K
YUCITY HAHUOOJICC PACIIPOCTPAHCHHBIX MH(PEKIMOHHBIX 3a00ICBAHNM, KOTOPBIH BCTPEUACTCS BO BCEX CTPAHAX
mupa. B noxknane BO3 o mMacmrabax yCTOHIMBOCTH K MPOTHBOMUKPOOHBIM MHperaparamM, MpOXOJuBIIEM 29
anpens 2015r. B XKenese a-p Keiji Fukuda Berpazui 00eCIOKOCHHOCTh OTMETHB, UTO «...3TO camast OOmbInast
OTHACTIBHO B3ATad MpoOneMa ceroaHs B 00macTH MHPEKIMOHHEIX Oone3Hel. BeeBO3MOMXHBIC MUKPOOPTaHU3MEI
MPHOOPETAIOT YCTOWYMBOCTh K TPEraparaM, HCIONb3YEMbIM IS JICUCHHS TAaKHX OONC3HEH, Kak HMH(EKLHS
KpoBoToKa, mHeBMOHuS, TyOepkyae3 (Th), mamspus u BUY-undekups. Ocobyro 006CMOKOSHHOCTh BBI3HIBAST
MOSBIICHUC OAaKTepUil, KOTOPHIC BCC MCHBINC MOJJAROTCS JICUCHUIO MMCIOIIUMUCS AHTHOHOTHKAMH. JTO
MPOUCXOAUT BO BCEM MHUPE, 3TO TTI00aTBHAS YIPO3a».

TyGepkyie3 nHPEKIMOHHOS 3a00/ICBAHUE C MOPAKCHUEM JTFOOBIX OPTraHOB M TKAHCH YCIOBCUCCKOrO
T€Ja, OMHAKO 4alie Bcero Habmomaetes jerounas mokanuzanus. BO3 (WHO, 2014) paszaenuna 3emuoi
ap Ha IIECTh PETHOHOB C Pas3IMYHBIMH HoKaszaTesvMu 3aboneBaemocTu: Adpukanckuii peruon BO3,
Awmepuranckuii peruon BO3, Perunon BO3 crpan Bocrounoro CpenuzemuoMopssi, EBponeiickuii peruoH
BO3, Pernon BO3 ctpan HOro-Bocrounoit Azun, Perrion BO3 crpan 3anagHoli yactn Tuxoro okeana.
TyGepkyne3 co MHOKECTBCHHOH JICKapCTBCHHOH VCTOHYHMBOCTBIO BO3OVAMTENS BBISBICH BO BCEX
ctpaHnax, rae BO3 Bexet yuer.

IMo ganueiv BO3, uncno GopHBIX TYOSPKYNIEC30M B PAa3NUYHBIX CTpaHax mupa pacter. ExkerogHo
peructpupyercs 8-12 MIH. HOBBIX CIy4YacB TYOCpKyje3a, A0 3MJH. JIOACH YMHPAKOT OT JAaHHOH
nadpeknmn. Tak B 2013 roay Oputo 3adukcupoBano 9 MIH. HOBBIX CIy4acB TyOepkymesza u 1,5
MITH.CJTy4acB CMEPTH.

Yacrota pacnpocTpaHCHHs TYOCPKY/I€3a € MHOXKCCTBCHHOM JICKAPCTBCHHOH YCTOMYHBOCTBIO
Koje0/IeTCs B IMMPOKKX mpeaeaax B pasusix crpanax: B CLIA 3,5%, ®panuun — 0,5%, Aarauu u Yasce
- 0,6%, Weetinapun — 1,7% , Uramuu — 2,5%, oTMedaeTcs, 4TO y MPHEIKHUX W3 CTPAH ¢ BBICOKOM
PacIpoOCTPAaHCHHOCTRIO TYOEPKyJie3a OHA BhIIE, YeM vy mocTosHHbIX xutench (Koposkun B.C., Jlantes
A H., 2006). Poccust sBmseTcs CTpaHOW C OJHUM U3 BBICOKHX YPOBHEH PaCHpOCTPAHCHHOCTH
ackapcTBeHHO-ycTolunBoro  Tyoepkyne3a ([lamun W.B., [Jo6un B.JI, Ocexkun I H., 2012).
JlekapcTBeHHas YCTOMYMBOCTD MUKOOAKTCPUH TyOepKylie3a SBIICTCS OJHOW W3 CaMBIX CEPBE3HBIX
mpodiaem coBpeMeHHOH ¢rusuarpuu. llpoOreMa pasBHUTHA M PacHpOCTPAHCHHS JCKAPCTBCHHOM
VCTOMYUBOCTH BO (TH3HATPUH OOOCTPSACTCS B CBA3M C OTPAHHYCHHOCTBIO CHEKTpa 3(QeKTHBHBIX
AHTHOAKTCPHATIBHBIX MPENAPATOB U NPOJOKUTEIBHOCTEIO Kypca deucHms (Epoxun B.B., 2008).

B rocyaapcreax LlenTpanpHoit A3nm HaOmogacTcsi camMblii BBICOKHH YPOBEHb 3a00NEBACMOCTH
TyOSPKYIE30M, a MO YHCIY HOBBIX CIYYacB MVYIBTHPE3UCTCHTHOTO TYOEpKyJe3a LCHTPAIbHOA3ZHATCKUC
pecnyOnuku 3aHUMaOT guaupyomue nozuiuu B mupe (WHO, 2015). Tlo xonumuectBy OOIBHBIX
TyOepKYIe30M Ha OYIIY HacelICHUs cTpaHbl LIeHTpanpHON A3uHM JOMUHHMPYIOT B ILITCPKE «JIHACPOB» B
peruone cpeau crpan Esponst u Llentpansaoii Azuu (ELIA). Keipreiacran B JaHHOM CIIHCKE HA BTOPOM
Mecte npu ypoere B 141 3abonesmero Ha 100 Teic Hacenenus. Kazaxcran Ha TpeTbeM MECTE € YHCIOM
139 Gonpuerx Ha 100 THIC XMTENEH, a 3ambIkacT mTepky Tamxukuctad - 100 GompHbBIX Ha 100 ThIC
HaceneHus. B cpexnem mo ELIA 3abonesaemocts cocraBmstet 39 cnydaes Ha 100 teic uenosek. M3 133
TONBKO 34 TOCYAapCTB, MPUHABIINX YYACTHE B peruoHapHoM obcneaosannu BO3 B mepuog 2013 u 2014
TOAbl UMCIOT KOMIUICKCHBIH HAITMOHAIBHBIA INIAH M CTPATCIHI0 PELICHHS MPOOJEMBI YCTOWYHBOCTH K
AHTHOHOTHKAM U JPYTUM MPOTHBOMHKPOOHBIM MpenapaTam.

B Kazaxcrane Munncrepcrsom 3apasooxpancHus B 2002 rony 6wina paspaborana «Konoemmwms
nekapcteeHHOU monutuku PK», yreepxaennas nocranosnenuneM IlpaButenectsa 3a Ne 584, Craenyer
OTMETHUTh TaKke, 4ro HauuHas ¢ 1999 roma pecmyOamka cTaja OJHOW W3 HEMHOTHX CTpaH, IS
o0ecrneueHNE IeKapcTBaMu OONMBHBIX TYOCPKYJIC30M OCYINECTBICTCS 33 CUCT OIOUKCTHBIX cpeacTs. B
HacTosAIMH mepuox B pamkax locymapcreenHoil mporpammel «Camamatel Kaszaxcran» peanmsyercs
Kommnexcupiit mnan mo 6oprde ¢ Tydepkyneszom Ha 2014-2020 rogsr, ogobpennsiii EBpoBO3om. Bmecte
€ TEM, HCCMOTPS Ha MPOBOAMMYIO OIPOMHYIO paboTy, u3 uncna ctpad Llentpansraoit Asun B Kazaxcrane
mo 2010 roga oTMeuanacs HHM3KHH YCIEX MPH JICUYCHUH AaHHOW wuH(pEKumu. Tak yCTaHOBJICHO HE
3HAYUTEIBPHOC CHIKCHUE YPOBHS 3a0oneBaeMoctu oT 165 3abonesiuux Ha 100 Teicsy HacencHus nol147.4
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YyeIoBeKa M YPOBHA cMepTHOCTH — OT 12 uwenosek Ha 100 Teicau Hacemenus no 8 wenosek. Ilpu aTom
acucHus Oesycneimnel y 16% 0opHbIX 0T Beero oobema (Adrxoxuna H.A. u ap., 2008; Ckuba F0.A .,
2010).

Pocty 3aboneBacMocTH TYOCPKYIC30M TAaKKE CIOCOOCTBYIOT BO3POCHIHIA YPOBCHb MHUTPALUH
HACCICHHS, CBS3AHHBIA C HAHMOHAIBPHBIMH KOH(QIMKTAMH M BOWHAMHM, BBICOKHI VpPOBECHB €IO
pacnpocTpaHeHUs B ICHUTCHIHAPHOH CUCTEME, NOsBICHUE U pactpocTpanenne BUY- ungexumn.

Haubompiyio onacHOCTh BRI3BIBACT pacnpocTpaHeHue mramMMoB Mycobacterium tuberculosis (MT)
¢ MHOKCCTBCHHOH JCKAPCTBCHHOM YCTOHYMBOCTBIO. PasmuuaroT CICAVIOIIMC BUABI JICKAPCTBCHHOM
VCTOHYUBOCTH MUKOOAKTEPHH TYOEpKyIe3a:

1. MOHOPE3UCTEHTHOCTh — NCKAPCTBCHHAS YCTOMYMBOCTD MHMKOOAKTEPHH TYOEpKyJe3a TOIBKO K
oxHOMY mpoTHBOTYOepKYne3nomy npenapary (ITTII) nmepsoro psna.

2. Tlonupe3ucTeHTHOCTh — STO YCTOHYHMBOCTH K JABYM HAM Oo0lice MNPOTUBOTYOCPKYJIC3HBIM
MpenapaTaM, HCKIIUas PE3UCTCHTHOCTh OJHOBPEMEHHO K H30HHA3UAY (THIPO3HAA H30HHKOTHHOBOU
kuciotsl, [ UHK) u pudavnuuny.

3. MuoxecTBeHHas JCKapcTBeHHAs  ycroiuuBocth  (MJIY) —ocobast  kareropus — cpeau
MOMUPE3UCTCHTHBIX INTAMMOB, TIJE HMEETCS YCTOWYMBOCTD OJHOBPEMCHHO K HM30HHA3UAy U
pudamMuIMHy HE3aBUCUMO OT PE3UCTCHTHOCTH K Apyrum mnpemaparam (Multidrug resistance — MDR)
(Zhang Y ., Yew W.W ., 2009).

4. Iupoxas naexapcrsenHas ycroiuusocth (LIUJIY) mpeacrasaser coGoii dopmy MIIY-TE ¢
VCTOMYUBOCTBEO KAK MUHHMYM K PUQAMITHIMHY W U30HHA3UAY, ILTIOC — K OOOMY H3 (PTOPXHHOJIOHOB U
K OJHOMY W3 HHBCKIMOHHBIX JICKAPCTBCHHBIX CPEIACTB BTOPOro psaa (KAHAMHLIMHY, AMHKALUHY HWIH
KarpeoMHULUHY ). Takue mraMMel MOTYT OBITh YCTOHYHBEL A2XKE K 9 mpenapaTtam.

Muxkobaktepuu TyOSPKy/Ie3a MPOSIBISIOT PE3UCTCHTHOCTh, CETOHS, MO OTHOMICHHIO KO Beem [TTTL

B mnHactosmee BpeMs MHUKOOAaKTEpHH TYOCpKyIe3a SBIAIOTCA OJHHM H3 CAMbIX H3YUYCHHBIX
MHKPOOPTaHH3MOB, TATOICHHBIX I 4eioBeka. HecMoTps Ha 3To, JICKapCTBCHHBIC —MPEnapaThl,
MPCAHA3HAYCHHBIC NI JICUCHUS JAHHOW MH(EKLUH, B OCHOBHOM pa3paboTaHbl B CEPEAUHE M TPEThCH
ueTBePTH XX BEKA — H30HUAZN, TTUpa3sHHaMu, 3tamOy o, pudammuims ( [Ipozopos A A., JlanuieHko
B.H., 2011; I'lpozopos A A., 3aiiuukosa M .B., lanunenko B.H.,2011).

[IpoTuBoTYOEpKYIC3HBIC MpenmapaThl coriaacHo kiaaccudukammu BO3 pasaensdioT Ha JBE OCHOBHEIC
rpynmel. K nepeoi rpymne otHocstcs: uzonuasua (INH), pudammuun (RIF), sramGyron (EMB),
nupasudamug (RZA), crpenromuima (STR) (puc. 1 u tabn.1). Mx yaiie npuMeHSIOT MPH MOHOTEPANUU Y
MEPBUYHO BBUIBICHHEIX OONBHBIX C YYBCTBHTCIABHBIM BO30OVAMTEIEM HHPEKIMH K JaHHBIM
JeKapcTBeHHBIM cpeacteaM. Ha pucynake 1 mokazanel cTpykTypHBIC (OPMYIIEI MPOTHBOTYOCPKYIC3HBIX
MpEnapaToB NEPBOTO Psaa, a B TAONHLE 1 mpeacTaBncHa MX XapaKTePUCTHKA.

Tabmura 1. XapakTepucTHKa IPOTUBOTYOEPKYIIE3HBIX IIPENapaToB 1 -0 IPYIIIbI

T'en(s1)

ITTTI (rox | MUK . BOBJICUECHHBIE Mexamism

OObmmwe cBoiicTBa IIpoayxr rena N
OTKPBITHS) (MKT/MIT) B JICHCTBUSL

YCTOHUMBOCTE

Tunpazun kaiG Karanaza-niepoxcumasa Murudupopanue
W3oHnaszny H30HUKOTHHOBOK A Enon-penyxraza OuocuHTE3a
(1952) 0,02-0,2 | xucnoTHL, »ddexTHBeH Z;s " B-xeroarmui-cuHTaza MHKOIIOBBIX KUCIOT
INH UCKITIOUUTEIHHO otvR-ahnC AJKWI-THJIPOKCHU-

[IPOTHB MUKOOAKTEepUii rranp IIepoKcHIa3a He usBectHO
Puga AHTHOHOTHUK MIHPOKOTO B-cy6neurmia PHK- | Marutupopanue
(1966) 0,05-1 rpoB
RIF CIIEKTpa TIOJIUMEPAa3hl cunreza PHK

CHIDKEHHE

bakreproctaTueckoe MeMOPaHHOTO

T Tupasunammg
16-50 u OaKTEPUITUIHOE HuxoTtrammaaza TPaHCIIOPTA.

(1952) (Pus5.5) JieicTBHE ma | ¥ ned IMpa3HHaMU]a3a Hapyiienue
P7ZA > p ot py.

MUKOOaKTepUU CHHTE3a  KUPHBIX

KHCTIOT

O1amMOyTOI 1-5 baxrepruocratuieckoe embB ApabrHo3mrTpaHcdepasa MHrnbupopaHue
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(1961) JieicTBHE Ha CHUHTE3a
EMB MHUKOOAaKTEpHU apaOHHOTaJlaKTaHa
Croerro " PuGocomanpapIii OernoK
° T(Tl) 944) 28 AHTHOHMOTUK  TPYIIIB gs S12 Murudupopanue
AMUHOTIIAKO3HI0B ; 16S PpHr cuHTe3a OeIKa
CTR gidB
PpHk-MeTmiTpaHcdepasa

Ko Bropoii rpymme otHOocaT: mpormonamun, sTtroHamuz, pudadyrun, [TACK, numkiaocepun,
(TOPXUHONOHBI: O(IOKCALH JTOME(IOKCAIHH, JICBO(IOKCAIIMH, KAHAMUIINH (AMUKALIMH), KATPSOMHULIMH
(puc.1 u T1ad. 2) (Ilepempman M.HM., 2004r.). IlpenmapaTel BTOPOH TPYIIIBI NMPUMEHSIOT A JCUCHUA
OOJBHBIX C YCTOMYMBBIM BO3OVAMTENECM K IpermapataM NEPBOTO psAa WIH HENECPEHOCHMOCTH CPCACTB
MEPBOTO PsLAA.

Ecnmu panpmme paHHBIC TPYMIBL paccMaTphBand Kak OcHOBHBIC W pesepsHbie (bymanos CB.,
Coxonosa I'b., 2001), To B HacTosImee BPEMs B CBS3H C VTKCICHHEM TCUCHHS TYOCPKYIE3a, POCTOM
JICKApCTBCHHOW YCTOHYMBOCTH MUKOOAKTEPHH TyOepkyneza o0¢ TIpyHmbl MPOTHBOTYOCPKYIC3HBIX
MPEMAPATOB SBISIOTCA OCHOBHBIMH W HEOOXOAUMEBIMHU.

Tabmura 2. XapakTepucTHKa IIPOTUBOTYOEPKYIIE3HBIX IIperiaparoB 11-oii

IITIT (rox | MUK ., Ten(er) Mexanmsm
OTKpHITHS) (vir/a) OObnmwe cBolicTBa BOBJICUCHILIE B IIpoayxr rena v
YCTOMYIHUBOCTD
IIpoussogaoe TTIHK
DTHOHaMIUT 3¢ dexTrBeH HrruGuposarme
(1956) 25-10 OO TEITLHO ?taA/ethA OnapuH- GrocuHTE3a
ETA i TIpOTHB inhA MOHOOKCHUT'€HA3a MPKOTIOBBIX
MHUKOOaKTepHi Kot
MHrubuporanue
TTACK (1946) bakxreprocratnieckoe MeTabomm3Ma
PAS 1-8 neficTBrE Ha | thyd TuvmmwICHHTA3a Kelesa W
MUKOOaKTepUU donueBoit
KHUCTIOTHI
?ahlf/amm / 24 AHTHOHOTHKH ¢ 168 P MHrubuporanue
(1957) ) ;f;ﬁiﬁﬁr CHCKIPOM | 175 PHE CHHTe3a OellKka
KAN
Kanpeommia baxreprnocrarnueckoe .
(1960) 2 JelicTBHe Ha | thyA 2-0- HrruGuposarie
CAP MHKOGAKTEpHTL MeTmiTpaHcdepasa cuHTe3a OernKa
AKTUBEH TIPOTHB
MHUKOOAaKTEpHIA, MHuruburopopanue
IuknocepuH HEKOTOPBIX CHUHTE3a
(1954) 25 TPaMITONOKUTENHHEIK | alrd D-ananuH pariemasa TIENTHJIOTJINKAaHa —
CYS 31 KOMITOHEHTA
TPaMOTPHITATENBHBIX KJIETOYHOH CTEHKU
OakTepuit
OTOPXUHOIOHBI
(1963) AHTHOHOTUKH c VI HOHDOBAHIC
FQs 0,5-2,5 MHpOKUM  criekTpoM | gyrd wim gyrB JIHK-rupaza P
(neBoIIOKCaIuH, JeACTBUS JUHK-rupaser
LEV)

Yaine BCero mpoTHBOTYOSPKYJIC3HBIC CPEACTBA HA MPAKTUKE MPUMEHSIOT B BUAC KOMOHHHUPOBAHHBIX
npemnapatoB. K HUM OTHOCST ABYX-, TPEX-, YCTHIPEX-, W IITHKOMIIOHCHTHBIC W T.X. JICKAPCTBCHHBIC
dopMbl ¢ GUKCUPOBAHHBIMU  JM03aMH OTACABHBIX BCIICCTB, KakK [OKa3aHO B Ttabmuue 3.
KomOunupoBaHHbIe mpermapaTsl HE YCTYMAKT MO CBOCH AKTUBHOCTH BXOMIIINM B HX COCTaB
KOMITOHCHTAM TPH UX pazacnbroM npumeHenuu (Xomenko A I, 1995, Tlepensman M., 2007).

TaGmra 3 [lepeueHh KOMOMHUPOBAHHBIX IIPENIAPATOB, UX COCTAB U JIO3bI
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IIpemnaparst CocTas, 03I (MI)

(TOProBoe Ha3BaHHE)

Pudumar Pupavrnmm (100), monuaszug (150)

Tubunekc Pupavrnmm (150), monuaszug (100)

Pumaxraznj Pupavrnmm (150), monuaszug (75)

DruzosTam m3oHrasu (150), sramGyron (150), Buramus B (30)

Druszonmpam m3oHuasu (150), impasuHamu (500), ButamMuH B (15)

PrdaxomG Pupavrnmm (150), monuaszug (100), Butamun B (10)

Pumkyp Pupavrnm (150), monuaszug (150), rmpazuHamu (400)

Ty6oBur Pupavrnpm (150), monmaszug (100), sutamun Be (10)

Tpuxokc Pupavrnnm (150), m3ormaszug (150), rmpasusamug (350)

M3oxoM6 Pupavrmmnm (120), monuaszug (60), mapaszuaamu (300),
sramOyTo (225), n3oHuasuj (60),

JlomexkoMmOG m3oruazny (135), momedmokcarmm (200), Tmpazuramu(370), 3Tam6yTon(325), BUTAMUH
Bs(10)

IIpoTroxoM6 Jlomepmokcarmu  (200), mpotwonamu(188), mmpasuHammy (370), stamOyTom(325),
putamuH B (10)

Knaccudukarms ~— anTHOakTepHanbHEIX — Opemaparos, — paspaboTaHHas — MeXIyHapOIHBIM
MPOTUBOTYOCPKYIC3HBIM COKO30M OCHOBaHA Ha 3(Q(QEKTHBHOCTH UX BIHSHHSI HAa BO3OVAHMTENI U
HOAPA3ACIACTCS HA TPYIIIHL:

1. Haubonee oddekruBHbic npemapatsl — cuHTeTHUeCKui npemapar wusonuazug (I'MHK);
AHTHOHOTHK pHU(aMITUIIHH.
2. Tlpemaparer  ymepeHHOW SGQPCKTUBHOCTH — AHTHOMOTHKH. CTPCITOMHLIHH, KAaHAMMIIHH,

¢ropuMuLMH (BHOMHLHMH), LHKIOCCPHH, CHHTCTUUCCKHE Tpenaparbl. 3T1aMOyTON, JTHOHAMHZ,
MPOTHOHAMUA, MHUPAZUHAMUL (TH3aMUL).

3. Memnee sddexrusnbie npenaparsl: [TACK, Tn6oH (THOANCTA30H).

AMEPUKAHCKOE TOPAKATPHOE OOIIECTBO MO MPO(HUIAKTHKE U JICUCHUIO TyOCPKYJ/Ie3a K MOTCHI[HAIBHO
3¢ GeKTHBHBIM @pernapataM OTHOCHT aMHKaluuH, odokcanuH, nunpodnokcanys, pudpadyTHH,
KI10(a3uMUH, p-ITaKTAMHBIC U MAKPOIUIHBIC AaHTUOHOTHKH.

Lentpamenpiii komurer [epmanmn mo xummuorepamuu Tyoepkyneza ¢ 1995 1. Brarounn
IUnpoduoKcanH B KOMOMHHUPOBAHHYIO TCPAIMIO JAHHOW OONC3HH, BBI3BAHHOIO MHKOOAKTCPHSIMH,
VCTOMYUBBIMH K JICKAPCTBCHHBIM MPETIAPATaM.

B yreepkmennsie Munzgpasom Poccnm crammaptel cxemel Teparmmu ¢ 1998 roma Bomm
(P TOPXUHOIOHEL.
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Pucynok 1 — CTpykTypHEIE HOPMYIIBI IPOTHBOTY GEPKYIIC3HBIX TPEMAapaTOB IIEPBOT'O M BTOPOTO psjia

(ucT.http://www.drugbank.ca)

Mexanu3m JaeHCcTBUS aHTHOHOTHKOB CJaracTcsl H3. MPOHHKHOBCHMS B OAKTCPHATBHYIO KICTKY;
BO3ACUCTBHS HA TY WM HHYI CYOKICTOUHYIO CTPYKTYPY, BKHYIO IS SKH3HCACATCIBHOCTH U POCTa
kiaeTkd. Ilpu 3TOM ero acHcTBHE MOXKET OBITE OAKTCPHOCTATHYESCKHM, KOTAAa aHTHOHOTHK OJIOKUpPYET
PCIUTHKALMIO M ACTICHHUC KICTOK, HE BbI3BIBAS HX THOENH, W OaKTCpULMIHBIM, KOTAa AHTHOHMOTHK
BBI3BIBACT FHOETb KIETOK, HCOOpATHMO HApyIIas ero cTpyKTypy U ¢yHkuuu. Yame Bcero, yCTOHUHBOCTD
MT x npoTHBOTYOCPKYIE3HBIM MNpPEMapaTaM CBj3aHa ¢ MYTAlMSMH B [EHE HIH T€HaX, KOXHUPYIOMIUX
MOJCKYISPHBIC MUIICHH.

MN3ounaszug (INH) sBasercs mnposckapcTBOM, MMOA BO3ACHCTBHEM KaTala3HO-TICPOKCUAAZHOM
cucremMel MT 00pa3yioT pasnuuHbele CBOOOAHBIC PAAUKAIbI, ATAKYIOIIHE MHOXKECCTBA MHUIICHCH BHYTpPHU
kietku. Mzonmnazua Hanpsmyo uarubupyet HAJIH 3aBucumyro peaykrasy €HOWI-ALII-TICPCHOCAIICTO
6enka (InhA), BOBICUECHHYIO B MEPCHOCE YKUPHBIX KUCIOT MPH OHOCHHTE3€ MHKOIOBBIX KUCIOT. Take,
MPOAYKT MpeBpalieHuil n3oHuasuaa nog achcreueM karamasel 1 HAJI(H) arakyer HAJIOH-3aBucumyo
puruapodonarpenykraly, yaacteyiomyio B cuatese JJHK. Yeroituusocts k INH MokeT nponcxomuts 3a
CYET yTpaThl KaTalasbl-ICPOKCHIA3B, KOAUPYEMOH katG WIu CHIKCHHS (EPMCHTHOH AKTHBHOCTH.
Baamen mpoucxomur rumepakcnpeccus AhpC — ankunraaponepokcnaassl — (pepMeHTa 3alHIIAoIero
Gaxtepun oT opraHudeckux nepokcunos (Ilepememan MM, 2007). J{oBOIBHO HYAaCTO HNPOUCXOTUT
CBEPX3KCIPeccHs reHa [mhA, uma MyTaupsl B akTUBHOM LCHTPE, BEAVINAS K VMCHBLICHHIO CPOJACTBA
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agaykra INH-HAJL (byganos C.B., Cokonosa I'b., 2001; Wang 1Y ., Burger R M., Drlica K.,1998;
Dessen F., Quemard F., Blanchard 1.S., lacobs W R Ir.,Sacchettini 1.C., 1995).

Hupasunamua (PZA), Tak ke, Kak U HU30HHA3UA SBISCTCS MPOJICKAPCTBOM, KOTOPBIM TOJ
gedictBueM nupasuHamugasel  (Pzaza) mukoOakTepHii TPEBpaliacTcs B aKTUBHOC BEINECTBO —
nmupasnHoByio kHcIoTy (POA). POA He mmeer cieunpuyUecKUX MULICHEH, a aHTUMUKPOOHOE JCHCTBUC
CBA3aHO CO cHipkeHHeM pH BHYTpH KICTKH, M Kak CJICIACTBHEC, HAPVIICHHE TPaHCMEMOPAHHOTO
TpaHcnopta u cuHTe3a xkupHbIX kucaoT B MT(Raynaud C., Laneelle M.-A., Senaratne R.H., Draper Ph.,
Laneelle G., Daffe M.,1999). IlpotusoryGepkynesHas akTHBHOCTh PZA ycumuBacTcsi B aHAPOOHBIX
venosusx (Santos L.C., 2012). Ipuaem axtusHOCTE PZA pacnpoctpanseTcs Toabko Ha M.fuberculosis,
HO He Ha M. bovis. D10 0bycnoBieHO Tem, uto v M. bovis cymecteyer mytanust C — G B 169 koxone
PNCA, KOTOpas W JEeNacT 3TO BHA MHUKOOakTepui He uyBcTBUTEIBHBIMH K PZA (Crpauynckuit JL.C.,
Koznos C.H., 2002). Takum 06pa3om, CYIIECTBOBAHHE HEKOTOPBIX BUAOB MUKOOAKTEPUH, YCTOHUUBBIX K
PZA, oxa3wlBaloTCS HMHTCPECHBIMH, OCOOCHHO B CBETC BBICOKOM YacTOTH PACHpPOCTPAHCHHOCTU
kimHugeckux uzonaroB MT, mo 95% ycroiiumeeix k¥ PZA (Johnson R., Streicher EM., Louw GE,
Warren R M., van Helden P.D ., Victor Th.C., 2006).

Yerotiuusocte MT k PZA mosBasiercsa B pesyibrare MyTalmid B reHe prcA, xoaupyiomuid Pzazy
(ITlepeneman M.M., 2004; Sreevatsan S., Pan X., Zhang Y., Kreiswirth BN, Musser J.M., 1997).
Hccaenosanus gactotel BcTpeuacmoctu pesucrenTHoCcTH MT k PZA, INH, RMP, EMB, Oflox u STR B
Keebeke mokazamu, uto 120 THIOB BBUABICHHBIX MYyTalMd B TeHE prcA BkmouaooT 87 ciayvacs
CBS3AHHBIX C VUACTKaMH, KOJUPYIOIIHUEC aMHHOKHCIOTH (B OCHOBHOM 3ameHa Arg 140 Ha Ser), unoraa
3aTparuBajIvch CTON-KOAOHBL. HykneoTuaHble aenenun u

BCTaBKH BcTpeuanuck B 30 cnyuasx. Pexxe Myranun HaOMIOAAIOTCS B IPOMOTOPHOM 30HE, BCETO 3.

Pudamouuun (RIF), B otuune ot asyx npeapiayimux [Tl sBasiercs aHTHOHOTUKOM, BBIACICH U3
KYJIBTYPBl MHUKpoopranusma Streptomyces mediterranei B 1959 roay. B ocHoBe aHTHMHKpOOHOM
aktuBHocTH pudammuuyHa Ha MBT nexur mexanmsm nogasnenus aktusHocTH JIHK-3aBncumoit PHK-
MOMUMEPa3bl MyTeM 00pa3oBaHUsd CTAOWIBHOTO KOMIUIEKCA MOJICKYIB AHTHOMOTHKA € (EPMECHTOM
OaKTepHaIbHOH  KICTKH, Onaromaps uemy Hapymaercs tpanckpunuun JHK. Pesyneratom
narubuposanns PHK- momumepasel sBRgeTcs HapyIICHWE CHHTE32 HYKJICHHOBBIX KHCIOT, OCIKOB U
rubenp OaxrepuanpHoi kietku (Wehrli W, 1983; Wehrli W, Kniisel F., Schmid K., Stachelin M.,1968;
Eropos H.C., 1986; Blanchard J.S.,1996; Ctpauyuckuii JI.C., Koznos C.H., 2002).

Ycrotiuusocte M. tuberculosis m M.leprae x RIF cBa3ana ¢ w3meHenusmu koHpopmammu f -
CYOBCOUHHIIEL, B PE3YJbTATC CHIDKACTCS CPOACTBO AHTHOHOTHKA K MUIICHH. JTO NPOHCXOAMT B
pesyabTate myrauuil B reue rpoB. bonee 95% muccenc-myTannii npoucxomuT B peruore 51bp, mexay
komoHamu 507-533 (rifampicin resistance-determining region, RRDR (Ilepeasman M.M.,2004; Santos
L.C., 2012). TlepekpecTHas PE3NCTCHTHOCTh HAOMIOJACTCA U € PUPAMHLMHOM 32 CUCT MYTAlUH B
kogoHax 516, 518, 522, 529 u 533. Menbine Bcero uameHeHuii HabaoaaeTes He B peruone RRDR, Ho
npucyTcTBYIOT B C-KoHLIEBOM yuacTke Oenxka (Blanchard J.S.,1996).

Irambyron (EMB) — cneunduueckuii GakTepHUMAHBIA arcHT B OTHOLICHHWH BCEX BUIOB POJA
Mycobacterium. Haubonbmei#i axruBHOCThIO 0O6mazact S,S-ctepuomzomep. EMB mMeer Heckombpko
MHUIICHCH, HO MNPCUMYIICCTBCHHO, OakrtepuuuAHbiii  3hQGeKkT OOYCIOBICH  HMHTHOHUPOBAHHECM
apabuHosunTpaHcdepasbl, a TOYHEE NOJABIIET NpeBpameHue D-TTI0K03El B MOHOCAXapUIbl, BXOIALINE B
cocTaB apaOHHOranakTaHa, apaOWHOMaHHAHA W MENTHAOITMKaHA. B pesyiaprare 3TOro Hapymaetcs
6uorenes kierouHol creHkH MT, mostomy EMB 3didexTrBeH TONBKO B OTHOIICHHH ICTAIINXCS, HE
nokostuxcest kiaetok (Silve G., Valero-Guillen P., Quemard A., Dupont M. A., Daffe M., Lancelle G,
1993; Plinke C., Cox H.S., Kalon S., Doshetov D., Rusch-Gerdes S., Niemann S., 2009).

[Ipobnema ycroituneoctn MT k EMB cepresHa, mockonbky 310 oguH u3 Hanbonee 3gpPeKTHBHBIX
ITTTI. K Tomy ke ecnu ¢ mexanuszmamu yeroiiunsoctd MT k INH, PZA u RIF Bce mocrarouno sicHo —
M3MEHEHHS B TEHETHUECKOM KOJE COOTBETCTBYIOIMMX reHoB, To ¢ EMB Menee monarno. Knunanaeckue
nzonatel MT yerotiuneeie k EMB nHecyt myTammio B onepone embCAB ¢ 4acToTo# BCTpe4acMOCTH OT
30% g0 69%. I'enst aTOrO OmepoHa cpeau poaa Mycobacterium HamOosee koHcepBaTuBHB. B TO ke
Bpems M. avium, comepxar Tonbko embAB, W JOBONIBHO HMHTEPECHBIH TPAaHCKPUILIMOHHEIH PETYIATOD
EmbR, moaymupyromuii rensl embAu embB, XoTs pois ero 1o koHua He u3sectHa. Cpeau Bcex MyTanuit
MPUXOASAIINXCS HA 3TOT ONMCPOH, YacTtoTa Mytaumii B 306 kogone reHa embB cocraBmser 50% Wuoraa
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BcTpeyvatorcs myrauud B ebB306, Ho mpu atom MT uyscteutensHel kK EMB (Waksman S.A.,1952; Forbes
M., Kuck N.A., Peets E.A.1962; Sreevatsan S., Stockbauer K E., Pan X, Kreiswirth B.N., Moghazeh
S.L., Jacobs W.R,, Telenti A., Musser J.M.,1997; Sharma K., Gupta M., Pathak M., Gupta N., Koul A ,
Sarangi S., Baweja R, Singh Y., 2006; Plinke C., Cox H.S., Zarkua N., Karimovich H. A ., Braker K., Diel
R., Rusch-Gerdes S., Feuerriegel S., Niemann S., 2010). CoeunanpHpie HCCACIOBAHUS MO HU3YUCHHUIO
KOppe/asiiuu  MExay wytaiusmMu B reHe embB306 u  denotumuueckod pesucteHTHOCTREO MT,
mpoeeacHabie  Plinke C. ¢ asropamu (2010) mnokazaqm BBICOKYH) CTCICHB COIVIACYHOLUXCS
(KOHKOPAAHTHOCTB) pe3yabTartoB co 3HaueHHeM p < 0.0001. A HecOOTBETCTBHS MEXIY PE3yIbTATAMU
MOJCKYISPHO-OHONOTHYECKUX W MHKPOOHONOTHUCCKUX HCCICAOBAHHH, CKOPEE BCErO, CBA3AHBI C
HeycroitunBocTeio EMB B cpeae npu remneparype 37 °C.

[Mommmo wacto BeTpeuaromuxcs MmyTtaiuid B embB306, BBIABICHB VCTOMYHMBBIC KIHMHHYCCKUC
m3osstel MT ¢ myTanusimu B kogonax embB 74, 328, 354, 378, 402, 404, 450 u 454, a Takke B reHax
embA u embC, HO ux ponb B yctolunsoctd k EMB menee 3Hauntensa (Sharma K., Gupta M., Pathak
M., Gupta N., Koul A., Sarangi S., Baweja R., Singh Y ., 2006).

Crpentomunus (STR) otHOCHTCS K MEpBOMY aMHHOTIMKO3UIHOMY AHTHOHOTHKY, BBIICICHHOMY
uz Streptomyces griseus (Albert Schatz, 1993). K aMuHOTIHKO3UAHOH TPyIC aHTUOUOTHKOB TaK K
OTHOCSITCS KAHAMUIIMH U AMUKAIMH HCIOIb3YyEeMBbIC B TCpamuu TyOCPKyIe3a JCTKUX. XOTS MCXAHHU3M
JCHUCTBUS BCEX AMHHOTIHKO3UAHBIX AHTHOMOTHKOB CXO0X — HHTHOUPYIOT CHHTE3 OCjaKa MOyTeM
KOBAJICHTHOTO cBs3bBaHud ¢ 16S pubocomansroit PHK B 30S cyOpeaunnne 6akrepuanbHOM puOOCOMSI,
oHH BXoaaT BO BTOpoi psia ITTI. AmMuboruko3uaHbie aHTUOHOTHKH S((IEKTUBHBI TOIPKO B OTHOILICHHH
gemsiiquxcess MT, HO HE MOKOSINUXCS WM BHYTPUKJICTOYHBIX (popM, U mo3TOMY 3((EKTUBHOCTh KX
orpanuucHa (Ilepememan M. U, 2004).

IMockomeky STR oxazancs HE TOMBKO HEPBBIM, MOC/C MCHULMUTHHA aHTHOUOTHKOM, HO H C HErO
HAuaJack aHTHUOMOTHKOTEpANUs TyOSPKyIe3a YeIOBEeKa, TO U YacTOTa PE3UCTCHTHOCTH K HEMY OKa3alach
cpaBHUTEIBHO BbiCOKOH. Tak, B riobampHOM MacmTabe uacrora yerodunmsoctd MT tomeko k STR
cocrassieT 10,9%, B komOuaupoBannoi Tepamuu 12,6%. Jlas cpaBueHust, Toapx0 K EMB —2.5% u 3,9%,
COOTBETCTBCHHO.

[Tpupoaa ycroitunsocta MT k STR B OonblinHCTBE ciaydacB OO0YCIOBICHA MYTALUSAMH B T'CHAX
pudocomuoro Oenka S12 (rpsl), B pe3ynbTaTe 4Yero MPOMCXOJUT 3aMECHA AMUHOKHCIOT U B reHe 16S
MPHK (rrs), ¢ xonopMalMOHHBIMH H3MCHCHHSAMH B mepBuuHOM crpykrype (MHbeximpm wu
aHTHMUKpoOHas Tepanus, M., 2003). Bexymas poias NpUHAAICKUT MyTaluu B kogone 128 rexa rpsl, u B
peayaprate storo MUK STR yeemmuausaerest ¢ 10 go 500 mkr/mn (Zhang Y., Yew W.W., 2009; Finken
M., Kirschner P., Meier A., Wrede A., Bottger E.C.,1993). Ilomumo myTtamuii HEMajOBaXKHAS POJb B
pesuctenTHOcTH MT mpunHaznexxur Takomy npoueccy kak tpancnopt [ITIL, u B wactHoctm STR u3
KJICTKH ripu momotu cneumaipHbix HacocoB (Cooksey R.C., Morlock G.P., McQueen A ., Glickman S E.,
Crawford J.T.,1996; Tudo G., Rey E., Borrell S., Alcaide F., Codina G., Coll P., Martin-Casabona N.,
Montemayor M., Moure R, Orcau A, Salvado M., Vicente E., Gonzalez-Martin J., 2010). Oguaxo ponb
3TOrO MEXAaHHW3Ma CIHIEC NPECACTOUT MOHATh, W KAaK MOXHO CKOPEE, TaK KAaK HEKOTOPHIC BCILICCTBA,
HApUMEP PE3CPHUH WM KAPOOHMI-[UAHUA-M-XJOp(EeHUT ruapa3oH (MHTHOUTOP OKHCIUTCIIBHOTO
dochopunuposanus) camkaror MUK RIF B 2-4 pasza, u 5TH ¢BOICTBA MOTYT OBITh HUCIOIB30BAHBI TIPH
paspaboTKe HOBBIX JICKApCTB MpoTHB MHOXkecTBa uHpekuuii (Da Silva PA. Ainsa J.A, 2007,
Danilchanka O., Mailaender C., Niederweis M., 2008). Vcroiuusocte MT k apyrum
AMUHOTJIUKO3UIHBIM aHTHOHOTHKaM oauHakoBa ¢ STR (Ilepensman MU, 2007).

Cpeon mpemaparoB BTOPOro psaga MO MEXaHH3MY JCHCTBUS U YCTOHUMBOCTH ONIKE BCErO K
AMUHOTJIMKO3UIHBIM aHTHOHMOTHKaM pacnonoxkensl kanpeomuuun (CAP) u Buomuuun (VIO),
MPOAYLUPYEMBIC Strepfomyces Sp., U OTHOCATCS K TPYINIE UAKIHYHBIX MOJUICITHAHBIX AHTHOHOTHKOB.,
Ho, MexaHu3m aeiicTBUs 3THX aHTUOUOTUKOB 10 KoHIA He u3yucH. M3sectro, uto CAP u VIO cnocoGHe
CBSI3BIBATHCS ¢ pUOOCOMAaMHU U €6 KOMIOHCHTaMu, U uHruOuposars Ocnku. [lokaszano, uto CAP in vitro
WHTHOUPYET TPUCOCAUHCHHE (DCHUIANAHMHA B PUOOCOME B MPOLECCE CHHTE3A MOIUICIITHIHON LCH
(Maus C.E., Plikaytis B.B., Shinnick Th.M_,2005; Jugheli L., Bzekalava N., de Rijk P, Fissette K.,
Portaels F., Rigouts L., 2009).

Take mumensto CAP u VIO sgeasrorcs mermnuposannsie 2'-O-metnnrpancdepa3oil HYKICOTHT
C1409 B conupamu 44 16S pPHK u nykaeorun C1920 B crmpamu 69 23S pPHK. Bo Bciakom ciyuae,
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MHKPOOPTaHH3MBbI, He nMeroiue 2'-O-meTuarpancepasbl, OKa3bBATHCE YCTOHUUBBIMU K JCHCTBHIO STHX
autubuoTukos (Johansen Sh.K., Maus C E., Plikaytis B.B., Douthwaite S., 2006).

OnaHako, Kak TMOKa3bIBAOT HEKOTOphie mccneaoBanms (Engstrom A., Perskvist N., Wemgren J
Hoffner S.E., Juréen P., 2011), muccenc myTtaumii B reHe tlyA BeTpedaroTcsl peke B KIHMHHYCCKHX
m3omarax MT, gem B mosummn 1401 rena rrs, xotopasg npusoanut k ycroddauBocté MT ko BCeM Tpem

npernaparam.
Jua  nedeHmst  PE3UCTCHTHHIX  (opM  TyOepKyie3a Takke  WCTOIB3YIOT  CHHTCTHUCCKHC
(TOPIIPOU3BOAHBIC HAMUAUKCOBOM KHCIOTHI — ofuiokcauud (OFL), nesoduiokcauuu (LEV),

mokcuduiokcauun (MOXI) u raruduoxkcauun(GATI), koTopsic ObLIH OTHECCHBI KO (hTOPXHUHOJIOHAM
(FQs). Ipemapats! 3T0H IPyHIbl OTIHYAIOTCS MIUPOKHM CICKTPOM ACHCTBUS, NPOSBIAI OAKTCPHIIUIHBIN
3¢(deKT NPOTHB TPAMOONOKHUTCIBHBIX, TPAMOTPHULATCIBHBIX OAKTCPUH, a TaKkKe MHKOOAKTCPHUH.
Ocuosroi#t mutieupro FQs sBasiercst pepmentr —tonouzomepasa Il (win JIHK-rupasza) cocrosimas us 2
cyobequann Au B, xogupyemsie renamu gyrd u gyrB, u 2 cyoseaunnnupl C u E Tonomzomepassr IV,
kogupyembie reHamu parC u park, cootsercreenHo. Baanmoneticteue FQsc JIHK-rupazoii npoucxogut
B KOHCEpBAaTHBHOM yuacTke gyrA (xogonel 74 — 113) m gyrB (xogonwsr 500 — 538), m3BecTHOM Kak
YUaCTOK ompeacstomuii ycroitunocth kK xunonoHam (QRDR) (Ckuba HO.A ,2010; Johnsson K., Froland
W A, Schultzi P.G., 1997; Takiff H.E., Salazar L., Guerrero C., Philipp W., Huang W.M., Kreiswirth B.,
Cole S.T., Jacobs W.R.Jr., Telenti A.,1994; Malik S., Willby M., Sikes D., Tsodikov O.V., Posey J.E.,
2012; Devasia R., Blackman A, Eden S., Li H., Maruri F., Shintani A., Alexander C., Kaiga A., Stratton
C.W., Warkentin J., Tang Y.W., Sterling T.R., 2012). OxHako, TOIpKO OKOJIO MOJIOBUHBI MYTALUH B 3TOM
vyuacTke npueoadT k passuruio ycrorunsoctd MT k FQs (Malik S., Willby M., Sikes D., Tsodikov O.V ,
Posey JE., 2012). Bomee Ttoro, momumopdusM komoHa 95 gyrA HE TUPHBOIUT K Pa3BUTHIO
PE3UCTEHTHOCTH, U HcHoib3yerca npu ¢umoreHernaeckor knaccudukamuun MT (Crpauynckuit JLC.,
Kozmos C.H., 2002). HexoTopbie MCCICAOBATEIN CUUTAIOT, YTO HECOOTBETCTBHE YACTOTH (heHETUUICCKOM
PE3UCTEHTHOCTH ¢ TeHeTHuecknMu Myrtammsamu B vuactke QRDR obycrnosneHo, mpexae Bcero,
YYBCTBHTCIBHOCTBIO  DKCIPECC-METOAOB  HCIONB3YEMBIX  HPH  ONPEICICHHH  PE3UCTCHTHOCTH
KIIMHWYICCKHX H30m4TOoB. Kpome Toro, monararor, 4to JONS FEHETUYCCKH HE BBISBICHHBIX MYTALHMH V
PE3UCTECHTHBIX ITaMMOB MT MOXKET NPHUXOAUTHCA HA APYTHE MEXAHU3Mbl YCTOHYUBOCTH, HAIpUMED,
W3MCHCHMS B MPOHHLACMOCTH MeMOpanel ansd FQs, yiancHue nexkapcTB M3 KISTKH MPH HOMOLIH
CIICIHATBHBIX HACOCOB, rupasy-3aumurabix OenkoB u ap. (Chang K.Ch., Wing Wai Yew W.W., Chan
R.ChY ., 2010; Drlica K., Malik M., 2003).

Ko Bropomy psay ITTIT otHocurcs taxske 3tuonamug (ETA), u uMeeT CXOACTBO B CTPYKTYPE €
INH. ETA, kax u INH sasercs mponekapcrsom, nonagas BHyTps MT moa BozaciicTBueM karanmasa-
3aBHCHMOTO U MOHOOKCHI'CHA3HOI'O MEXaHHU3MOB 00Opa3yIOTCH S-OKUCICHHBIC METAOOIUTBI, BKITHOYAS
HecTabunbHbIH HHTepMeanar cyabhonoso kucnotsl (Vannelli T.A., Dykman A., de Montellano P.R.O.,
2002). CyiecTBeHHbIE Pa3THYHd B MEXaHU3ME HHTHOUPOBAHUS CHHTE33a MHKOJOBBEIX KHCJOT MOKA3aHBI
ng INH u ETA. B nmpucyrersun ETA HapyimaeTcs CHHTE3 TOIBKO OKHUCICHHBIX MUKOIOBBIX KHCIOT, KaKk
YYBCTBHUTCIBHBIX, TaK MW PE3UCTCHTHHIX MuKOOaktepuil. W  HaobOpoT, KOIMYESCTBO — ABAXKIBI
HCHACHIIICHHBIX KHUCJIOT HE H3MCHICTCS, WIM CTaHOBUTCS Ooubine, npu modasacHuun ETA. INH
HHTUOHPYET CHHTE3 BCEX MHKOJIOBBIX KHCIOT. CKOpee BCero, 3T0 H 00BICHACT OTCYTCTBHE MIEPEKPECTHON
verorunocta K ETA u INH.

Hexotopeie ornuuurenbHbie OCOOCHHOCTH MeTabomu3Ma >KHBOTHRIX W OakTepuii MOTyT OBITH
WCIONB30BaHbl I Pa3pabOTKH HOBHEIX JeKapcTB. [IpuMepoM MOMKET CIV)KHTh CHHTE3 IYPHHOBBIX
OCHOBAHMH, MCTHOHHMHA H CCpUHA, B IMpoLecce KOTOPOro B KadyecTBe KO(QEpMEHTAa BBICTYIACT
terparuapodonar (TT'®). baxrepun cnocoOHer cunTe3upoBaTh 1TI'®, B CBOWO OuYCpeab, >KUBOTHBIC
MONYYAT ¢ NHIEH (QOMUEeBYI0 KHCIOTY — CTpyKTypHas ocHoBa TI'®. Murubuposanume oOpazoBaHHs
TI'® wucnonp3yeTcd B JCUCHHUH paka (METOTPEKcaT), Tak Kak OCTAIIHecs KICTKH TPeOOBaTEIBHBI K
domuesoit kucnore. Hapymenue cunareza TI'® B kiaerkax OakTepuii JOCTHUracTCs € TMOMOIIBEO
cynb(aHUIAMHUIHBIX TMPEMAPATOB — CTPYKTYPHBIX AHAJIOrOB mapaamMuHoOeH30mWHON kuciotel (ITABK)
Tarke xoHkypeHTHBIM cyOctpatom [IABK gaBmsercs p-amuHocanuumiioBas kucinora (ITACK).
IMapamunocanuuunosas k-ta (PAS) Goapine 60 meT HCMOMB3YETCS B TCpamuu TYOSPKyJe3a, HO A0 CHUX
nmop mMexanu3m ackicteust Ha MT npenapara TOYHO HE YCTaHOBJICH. B uacTHOCTH, OBII0 TIOKA3AHO i# Vilro,
yto PAS Henocratouno s¢dextiBHO HHrHOHpYET AurnapodoiarcunTasy (II'dC)
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( Rengarajan J., Sassetti Ch.M., Naroditskaya V., Sloutsky A., Bloom B.R., Rubin E.J., 2004 ).
Hexotopeie unccnemosarenn cumrtator, 4to 3¢dexrnBHOCTE PAS i vivo Moxer ObiTh 0OBSICHECHA
HAKOIUICHHEM BhICOKHX KOHICHTparmit Bue MT. Ho, o Beeit Buaumoctu, PAS gBIsSeTCS MPoOeKapeTBOM,
kak INZ u PZA, a vetaGonurst JAI'®C npu sToM uMutHpyoT cydcrpar aurugpodonarpeaykrassl (Zheng
J., Rubin EJ., Bifani P, Mathys V., Lim V., Au M, Jang J., Nam J., Dick Th., Walker J R, Pethe K,
Camacho L.R., 2013; Mathys V., Wintjens R., Lefevre P., Bertout J., Singhal A., Kiass M., Kurepina N,
Wang X .M, Mathema B, Baulard A., Kreiswirth BN, Bifani P., 2009).

Yeroiunsocte MT k PAS Mosker ObiTh 00ycnoBiacHa MyTaimsMu B reHax thyA, dfrA, folC, folP1 u
foIP2— (depMeHTOB (hoNaTHOrO CHHTE3a, WM fhyX — reHa ambTCPHATUBHOTO cHHTE3a THMUANHA OxHAKO,
TonmbKO 37% KIMHHYCCKUX H30ATOB COJACPKAT MyTallMH B reHe AyA. boree TOoro HEKOTOpHIE aBTOPHI
OmpoBEPraroT pons noauvopdusma thyA, nozumms 202, B pazsutnn ycrounsoct k PAS. Buaumo eme
MPEACTOUT OIMPSACIUTh OKOHYATSIPHO BO3MOKHBIC MEXaHM3MbI pasutust yctowduBoctd MT k PAS
(Fivian-Hughes A.S., Houghton J., Davis E.O., 2012.; Da Silva P.E.A ., Palomino J.C., 2011; Feuerriegel
S., Koser C., Trube L., Arher J., Rusch Gerdes S., Richter E., Niemann S., 2010).

Kak Obuto OTMEUCHO paHEe, NEKAPCTBCHHAS YCTOMYMBOCTh MHKOOAKTEPHH TyOCPKY/Ie3a SIBISCTCS
OJHHUM H3 CYIICCTBCHHBEIX (PaKTOPOB, OrpaHUYHBAOMNX 3 PECKTHBHOCTE aHTHOAKTCPHATBHOH TCPAITHHL.
OnxHako HE BO BCEX CAVYAIX VCTOHYHMBOCTH CBf3aHA C M3MCHCHHMSAMH B MHIICHAX 3a CUET MyTaUUi
LEJNCBEIX T'eHOB. Pa3BuTie BRICOKOH yCTOMYHBOCTH BO30Oyaurens TyOepkyneza k mpemaparam [HMHK,
caMOH MOIIHOH Tpynmbl  TYOCPKYIOCTATHYCCKHX  CPEACTB, COMPOBOXKAACTCA  3HAYUTCIBHBIM
MOPQOIOTHICCKMM HM3MCHCHHEM Y YacTH MHKPOOHOH TNOMYSIUMA B CaMOH MHKPOOHOH KIIETKE
(oOpazoBanue L-popM wau yabTPAMENKHUX BAapPHAHTOB), H3MCHCHHEM B XHMHYCCKOM COCTaBE
(YMCHBIICHNE COACPKAHMS JHMUAOB), YTO B CBOIO OYEPEAb MPHBOAMT K MOTEPE KUCIOTOYCTOHYNBOCTH
MHUKOOAKTepUH M CHHXKCHHIO CIIOCOOHOCTH CCHCHOMTHM3MPOBaTh Makpoopranusm. [Ipu stom creayer
OTMETHTh, YTO HHIHOHTOPHl CHHTE3a KJICTOUYHOW CTCHKH HE ICHCTBYIOT Ha OAKTCpUH, VTPATHBLIMEC
KIETOUYHYI0 CTCHKY. Takue KICTKH OCTAaroTCSA >KU3HECIOCOOHBIMHU. Taloke MHKOOAKTEPHH TEPSIOT
KaTala3HYI0 aKTHBHOCTb, CHIDKACTCS BHPYJICHTHOCTh U JApyrue Ouomoruueckue cpoictea ([opoxkosa
NP, 1984, 2007, Kepumxkanosa b.®.,1986,1991). BcneactBue CHIKCHUS KHU3HECIIOCOOHOCTH
MHKOOAKTEPHUH TEPSAIOT CHOCOOHOCTh KYIBTHBHPOBATHCS Ha OOBIYHBIX JICKTHBHBIX  (SIHYHBIX)
MUTATCNBHEIX CPEAax; B PE3yIbTaTe MOTCPH BHPYICHTHOCTH — HE BBI3BIBAIOT XapaKTCPHBIX IS
TyOepKyIe3a NaToI0Or0aHATOMIYCCKUX H3MECHCHHH B OpraHax MpH MOCTAHOBKE OMONOTHYCCKON MpoOhl HA
naboparopusix xkuBoTHbIX ([lepensman M.M.,2007; Kepumzkanosa b.®@., 1989).

[Tponnknosenue npenapatoB [MHK B MUKpOOHBIE KIETKH CBA3aHO C MX JKH3HEACATEIBHOCTBHIO,
creuUIHON TOMBKO Il MUKOOAKTCpUi TyOepKyIe3a U HE SBISCTCS MpocTo adbcopOuumeii. OHo
VBCJIMYMBACTCA TNPH a3paldd U YMCHBINACTCS B aHAdPOOHEIX YCIOBUAX M 3aBHCHT OT Karajaa3HOH
AKTUBHOCTH MHUKPOOHBIX KJICTOK. JTH NMPENapaTtsl B OPraHu3Me OONbHOTO MOABCPTAOTCS WHAKTHBALIUH,
MpH 3TOM mpouecc OHoTpaHcopMauy coBepliacTcs vV pasHbIX OONBHBIX HeoamHakoBo. OT crenmeHu
WHAKTHBALIUH NPEMapaToB B OPraHU3ME 3aBHCUT KOHLCHTPALM WX aKTHBHOH (pakumu: ueM ObICTpee U
CWJIPHEC WHAKTHBALMA, TCM HIDKC AKTHBHAS KOHLCHTpALMs Npernapara B KPOBH H Mouc OOIBHOTO.
Orciona ucxods u3 3PHEKTHBHOCTH XUMHOTCPANUM, MPOBOAST ACJICHHC OOJNBHBIX HA CHJIBHBIX (
BeIACIAIONIX ¢ Mouoi MeHbine 50 mr akrmeHoro I'MHK) u cmabeix (6ombine 70 Mr BBIACIAIOIMMX C
mouoit aktuHoro ['MHK) mHakTuBaTOpOB (COCOOHBIX OOC3BPECKUBATh MOCTYIMAIOIUEC B HX OPTaHU3M
YYKEPOJHBIX BEILECCTB).

HeoOxoanmo oTMeTHTB, ITO pa3HbIe MPENapaThl JAHHOH IPYIIEI B OPTaHU3ME JAKE OXHUX U TEX XK
OOJBbHBIX, HHAKTUBHPYIOTCS HEOAMHAKOBO WM CO3JAIOT B KPOBH PAa3MYHYIO KOHLIEHTPALMIO AKTUBHOU
¢pakunn. [Ipu 3TOM MHAKTHUBALMS PA3HBIX COCAWHCHHH AAHHOW TPYIIBI B OPTraHH3ME OCYILICCTBISCTCS
HEOJUHAKOBBIMU MYTAMHU. OJHU (M30HHMA3MA) MyTEM AauCTHIHpoBaHus, Apyrue (QTHBazua) — OyTeM
OKHUCIICHH. YCTaHOBJCHO, YTO CHOCOOHOCTH OonmpHOro mHakTuBHpoBarh mpemnaparel [MHK gensercs
VCTOMYUBBIM ~ CBOVMICTBOM OpraHu3ma. Y  CHJIBHBIX HHAKTHBATOPOB JUIMTCIBHO  COXPAHSACTCH
4yBCTBUTEIPHOCTh MUKOOAKTEpHIA TyOCpKy 1e3a K npenapatam [ MTHK.

YacToTa W CTENCHb Pa3BUTHS YCTOWYHBOCTH MHUKOOAKTEPHUH K H30HHA3UAY 3aBHCHUT OT MHOTHX
taxrtopos. [Ipexkae Bcero, coueTaHHOE MPUMEHCHNE M30HHA3WIA C APYTHMH TYOCPKYIOCTATHKAMH, MPU
KOTOPOM YCTOHYHBOCTE Pa3BUBACTCS 3HAUYMTCIBHO PEXKE, UEM JICUCHHE OAHUM MPEHapaTtoM, HAIpUMeEp,
KOMOWHAIMS HW30HHA3WAA W CTPCOTOMHIMHA, HATPUA MNapaaMHHOCATIHMLIIATA, pudaMmuiyHa,
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nupasuHamuga, wnpodaokcammaa (Mcnoap3oBanue (TOPXHHONOHOB B WHTCHCHUBHOW (ase nedcHHs
BIICPBBIC BBISBICHHBIX OOJBHBIX C ACCTPYKTHBHBIM TyOepkyne3oM jerkux |[Texcr|, 2008). Ilpu stom
OOJBIOYIO PONIb UTPACT PETYPHOCTh M HENPEPHIBHAS AJIUTCIBHOCTE Kypca JeueHnd. BTopeiM BaskHEIM
(hakTOpOM, ONPEACTAIONIMM CKOPOCTh PA3BHTHS PE3UCTCHTHOCTH MHKOOAKTEPHH TyOepKyresa K
AHTHOAKTCPHATIBHBIM MpEnapaTam, SABJSICTCS UMMYHOIOTHISCKAas MOOUITBHOCTE M PEAKTHBHOCTh CAMOTO
opraHuzma OOJBHOTO.

[Tommmo Gomeimoro apcenana ITTI1 mepBoro u BToporo psaaa, Takke BBLACIOT U TPETHH, KOTOPBIHA
BKITIOYACT [-MakTaMHble AHTUOWOTHKH, TAC ACHCTBYIOIINM KOMIIOHCHTOM MOJCKYJIbl aHTHOMOTHKA
ABIsIeTCA OeTa-TakTaMHOE Koblo. OHU ABISIOTCS OJHUMH U3 MEPBBIX aHTHOAKTCPHUATIBHBIX NPENapaTos,
pa3paboTaHHBIX HA OCHOBE MPOAYKTOB JKU3HEACATCIBHOCTH MHUKPOOPraHU3MOB. MexaHu3M JaeicTBUS V
AHTHOHOTHKOB JAHHOU TPYMITEI 3aKTIOYACTCS B HHTHOUPOBAHUN CHHTE3a KJICTOUYHOH CTCHKU OakTepHii 3a
CYCT YTHCTCHHUS TPAHCICNTHAA3 H HAPYIICHHS CHHTE3a MENTHAOTIHKAHA, (OPMHUPYIOLMIETO KICTOYHYIO
CTCHKY. [3-TaKTaMbl COCTABISIOT OCHOBY COBPEMCHHOM XHUMHOTEPAITUH, TAK KK 3aHUMAIOT BAKHOE MECTO
B JICUCHUH OOJIBIIMHCTBA HHPECKIUH B T.9. TYOCPKYyJIC3a.

[Ipemapatel rpymmel  nedanocnoprHOB 00NajalOT IMUPOKHM CIEKTPOM ACHCTBHSA, BBICOKOM
OaKTCPHULNAHOCTBIO, GONBIION MO CPABHCHHIO C NMEHULMTHHAMH PE3UCTCHTHOCTBIO MO OTHOLICHHIO K
Ocra-naktamazaM. [lo coexTpy aHTHMHMKPOOHOH AaKTHBHOCTH W YYBCTBHTCIBHOCTH Pa3iHYAIOT
uedanocnopuns 1, I, 1T u IV nmokoneHuit.

B rpymny kapbameHeMOB BXOJAT TaKWE JCKAPCTBCHHBIC CPEACTBA KAK UMHIICHEM U MEPOIICHEM,
JCHCTBYIOINUE HA MHOTHE IITAMMBI IPaMOTPHLIATEIBHBIX OaKkTepHi, yeTouuBbIX K 1edanocnopunam I11-
IV noxonenwii.

I'pynmny MoHOGAaKTaMOB MPEACTABIACT OAHMH HPENapar — a3TPECOHAM.

Takum 00pazoM, B MHPOBOH MPAKTHKE apCCHAT AHTHUMUKPOOHBIX MPEHMapaToB IMOCTOSHHO
pacIiupsieTcs: U OOHOBIISCTCS.

Huzkas 3¢ dexkTHBHOCTD JICUeHUS MYIBTHPE3HCTCHTHOIO TYOCpKyJc3a 3acTaBISICT VUCHBIX BCETO
MHpPa UHTCHCHBHO paboTaTk B MOMCKAX HOBBIX NMPOTHBOTYOCPKYIC3HBIX MPENAPATOB, BO3ACHCTBYIOIINX
Ha PE3NCTCHTHBIC IITaMMbl MHKOOAKTEpHUH TYOEPKYIe3a, MOBBIICHUH 3()()EKTHBHOCTH CYIIECTBYIOINX
MPENapaToB MyTEM COYCTAHHOTO MPUMEHEHHUS C APYTHMH aHTHOAKTCPHUATBHBIMHU BEIICCTBAMH.

[Torck HOBBIX MPOTHBOTYOEPKYJIC3HBIX MNPEMAPATOB MHPOJODKACTCS W BEACTCA B HECKOJBKHX
HANPaBICHUIX:

- LEJICHANPABICHHAS XUMHYCCKas MOJU(PHKALNS MPUMCHICMBIX HA PAKTHKE MPEHaPaTOB;

- pa3paboTKa HOBBIX XUMHUECKHX COCIUHCHUH;

- CO3JaHHEC HOBBIX CHCTEM UX JOCTABKH.

O} PeKkTHBHOCTP  MPUMEHEHHS  MNPOTHBOMHKPOOHBIX  CPEACTB  ONPEIACILIIOT  CICAYIOLIUC
VHHBEPCATBHBIC TTOOXKCHHS:

- BuAocneuM(UYHAs  YYBCTBUTCIBHOCTh  BO3OVIMTENS,  ONPEACILIIOINAS  MHHUMAIBHYIO
uHrHOupyomyw kouueHrpaimio (MUK) npenapara; €€ cuutaroT yCI0BHOH KOHCTAHTOM,

- HHAMBUAYAIbHAS YYBCTBUTEIBHOCTD WIH YCTOHYHBOCTE MHKPOOPTAHU3MOB K AHTHOAKTE PHATBHEIM
CpeacTBaM; OHA MOCTOSTHHO MCHSCTCS U TPEOYET KOHTPOIS MPH MOCEBE HA CPEIBL;

- IEPEHOCUMOCTD TIPETapaTa 4eI0BCKOM, V3BUMOCTb TCX I HHBIX OPTaHOB H CHCTEM;

- IYTH U METOJBl BBCACHUS, 1033 ACHCTBVIOLIETO BEIICCTBA M CKOPOCTh €r0 BBHICBOOOXKICHHS U3
JICKapCTBEHHOU (OPMBI;

- CTCNICHb MPOHUKHOBEHHUS (IOCTABKA) B MOPAKEHHYIO TKaHb U (PU3HOIOTHICCKYIO KUIKOCTH;

- IYTH U CKOPOCThL BBIBCACHHS, OCOOCHHOCTH METAa0O0IM3Ma M HHAKTUBALMH AHTHOAKTEPHAIBHOIO
mpemnapara.

Bo3HHKHOBEHHME YCTOHYMBEIX K AHTHOAKTCPHATBHBIM MpEMapaTaM BapHAHTOB — 3aKOHOMCPHOC
SBIICHUC, OCHOBHOU OMOJOTMYCCKHI 3aKOH, BBIPAKCHHE MPUCTIOCOOICHHUS BUAOB K OKPYKAIOIIEH cpeJe.
CornacHo JaHHBIM JTUTEPATYPBl CHOPMHPOBATHCH JBE TCOPHU CYIMHOCTH JICKAPCTBECHHOH YCTOWYMBOCTH
MHUKOOaKTepHUi TyOepKkynesa. Teopus azantanuy MpeanoiaracT i3BMCHEHHUE CBOHCTB CaMOT0 BO30OYANTEIIS
WHOCKIUH, aICKBATHEIC H3MCHCHHIO OKPYKAIOIICH cpelpl. A pa3BUTHC IEKAPCTBCHHOHM YCTOWYHBOCTH
MHUKOOAKTCPHI pacleHUBACTCS KaK MPOSBICHUE OOHOH M3 (POpM H3MECHUMBOCTH OAKTECPHATBHOW KICTKU
MO/ BIUSHUEM XHMHONPENIAPATOB.

Y CTaHOBIECHO, YTO NEKAPCTBCHHAS YCTOWYHBOCTE MUKOOAKTEpHH TYOEpKyIe3a BOZHHKACT KO BCEM
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XHMHOTCPANICBTHUCCKIM CPEACTBAM W AHTHOHMOTHKAaM. HecMOTps Ha CIOXKHOCTH MHOTrOOOpasus
XHMHYICCKOH  CTPYKTYPBl  CYIIECTBYIOIIMX MPOTHBOTYOCPKYIC3HBIX MPEMApaToB MEXaHH3M  UX
OHOJOTHYCCKOrOo ACHCTBUS HE OAMHAKOB. M3yueHue OHOJIOTHUYCCKUX OCOOCHHOCTEH, (hepMEHTATHBHOM
AKTUBHOCTH, XHMHYCCKOTO COCTaBa JCKAPCTBEHHO — VYCTOWYHMBBIX BAapHAHTOB B CPABHCHHH C
YYBCTBUTCIBHBIMY, T'CHETHYCCKH OJHOPOIHBIMH MHKOOAKTCPHAMH IO3BOJWIO BBIICTUTh HECKOIBKO
OCHOBHBIX MCXaHH3MOB, OOYCIOBIHBAIOIINX PE3UCTCHTHOCTh OAaKTCPHATBHOH KICTKH K JAHHOMY
AHTHOAKTCPHATIBHOMY arcHTY:

1. TostBieHHE HOBOTO MYyTH OOMEHHBIX MPOLIECCOB, 0OXOAAINETO OJOKHPOBAHHOS OOMEHHOS 3BCHO.

2. VBenuueHue NpoayKUuy MeTaboIuTa — aHTarOHUCTa JAHHOTO HHTHOHUTOPA.

3. YBenuueHHue NpoayKIMH PepMeHTa, KOTOPHIN OIOKUPYETCS NAHHBIM MPEMIapaToOM.

4. CHIKEHHE HEOOXOAMMOCTH B MPOAYKTAX HHIMOUPYIOLMICH MeTabOIUTHOH CUCTEMEL.

5. YBenuueHHE pacluenyicHus HHIHOUTOPA.

6. OOpa3zoBaHHE H3MCHCHHOTO (JepPMEHTA, KOTOPHIH cradee HHrHOUPYETCS JAHHBIM MPETAPATOM.

7. YMCHbBIICHHE POHUIACMOCTH OaKTCPHATBHOHN KIIETKH B OTHOLICHUH JAHHOTO BEIIECTBA.

Bce sTH mporeccsl MOTYT NPOUCXOAUTh 33 MpEciIaMH OaKTCpPHATbHOH KJICTKH, Ha YPOBHE
KIETOYHOH MEMOPaHBl ¥ BHYTPH OAKTCPUATbHOH KICTKH.

Y CTaHOBNECHBI XapaKTEPHBIC OCOOCHHOCTH BApPHAHTOB MHUKOOAKTEPUH TyOCpKyne3a, VCTOHYHBBEIX K
PasIHYHBIM TPOTUBOTYOCPKYIE3HBIM MpenmapataM. [ak BapHAaHTH YCTOHUUBBIE K CTPEITOMHLIAHY IO
cBOEeMY MOP(OIOrHICCKOMY BHAY, CTPOCHHIO KOJOHHU MOYTH HE OTIHYAIOTCS OT YYBCTBHTCIBHBEIX K
Hemy. UWHorma mosBiseTcS MUTMEHTAUUS KOTOHMH. MUKOOAKTEpHH MOTHOCTBIO  COXPAHSIOT
BHPVJICHTHOCTh W QHTUTCHHYIO CTPYVKTYpY. OZHAKO OHH H3MEHAIOT (PEPMEHTATUBHYIO aKTHBHOCTH U
0071aJa10T MOHWKECHHOH CIIOCOOHOCTBIO CHHTC3UPOBATh HHOZHUT.

Heckonpko ckyaHble JaHHBIC B AOCTYIHOM THTEPATYpE O IITAMMaxX MHUKOOAKTCPHH, YCTOHYUBHEIX K
IpyruM  npotuBoTyOepkyaesHeM  cpeactBam: [IACK, BuoMuiuHy, KaHAMHLHHY, KanpeOMHLIHHY,
pudaMuuHy, 31aMOyTONY, THOAMHIIAM U LIUKIOCCPHHY. M3BECTHO, UTO BUPYICHTHOCTh Y KAHAMHUIIHHO-
WM KapIICOMHLNHO YCTOHYHBBIX BAPHAHTOB MOJHOCTBIO COXPAHICTCS, B TO BPEMS KaK Y YCTOHUHBEIX K
BHOMUIIMHY MHUKOOAKTEPHI — MOXKET CHHIKATHCS B 3aBUCHMOCTH OT ITamma. JlaHHBIE O BUPYJICHTHOCTH
MUKoOakTepui TyOepkynesa, yeroiunsbix k [TACK, npotnsopeunssr.

B Hacrosmiee Bpemst pacumdposan reHom MBT, cocrosimuii Gomee uwem u3 400 reHOB.
OcobenHocThio reHoMa MBT gBiseTcs HaTU4KE TEHOB, AVOIMPYIOMMX (YHKIHOHHPOBAHUC KITFOUCBBIX
(EepMCHTHBIX CHCTEM. YCTAHOBICHO BIHSHHC M3MEHUNBOCTH reHomMa MBT Ha TeueHHE M KIMHHYECKOE
npossicHue Tyoepkyneza (I'emsbepr U.C., Boasd C. B., Anekco E. H., llepuyk 1. B., 2009). Tax
mramMMBbl ceMeiictBa Beijing BBIZEIBAIOT O0Nce BRIPAKCHHYIO KIMHUKY U TSDKEIOC TCUCHHE TYOCpKyesa,
YeM MPH HATMYUH MUKOOAKTEPUH TYOCPKYIe3a APYyTrUX ITCHOTUIIOB.

Hapacranue aekapctBenHott  ycrorumBocTH MBT  compoBoskmaeTcss  HEOMAroMpHUSTHBIMH
HU3MCHCHIAIMH B €€ CTPYKTYpE 3a cueT mpeodiagaHus MynbTUpe3ncTeHTHHIX (opm (Hopoxkkosa WP,
2000). Bricokuii YpOBEHb MOCIECIHUX NPHBOAMT K CHIDKCHHIO 3(QEKTHBHOCTH Tepamuu H TpeOyeT
npumeHeHus1 mpenapatoB Il pama, apyrux cpeactB m MeToaoB neucHHd. (OTCIOAa MOBBILICHUC
3} (HEKTHBHOCTH JCUYCHUS YVIHPACTCA HA M3BICKAHWE HOBBIX CPCIACTB U METOJOB U SIBISICTCS AKTYaIbHOMN
3aJadeii COBPEMEHHON MEIULIVHEIL.

MexaHu3MBI PE3UCTCHTHOCTH MHUKPOOPTaHH3MOB K AHTHOHOTHKAM u JPyTUaM
XHMHOTCPANICBTHUCCKIM TIPEMApaTaM CJIOXKHBI, PasHOoOOpa3Hbl W MOTYT ObITh TOAPA3ACICHBI Ha
MCPBUYHBIC (BUIOBAsI, €CTCCTBCHHAS PE3UCTCHTHOCTh) M MPUOOPETCHHBIC (B PE3YJIbTATC MYyTALlUH,
moauukammu, pexkomOunaiuii). JlelcTBre aHTHOMOTHKA COCTOUT B TOM, YTO OH CJIYKHT MHTHOHUTOPOM
T.€. TOPMO3UT WM MOJABIACT KAKYIO-THOO XUMHUYCCKYIO PCAKLMIO, KU3HCHHO BAXKHVIO U MHKPOOA.
Hanpumep, neHUUUmIMH OXOKHPYET MOJCKYJbI, YYACTBYIOIIHE B CTPOMTENIBCTBE HOBBIX KICTOUHBIX
obonmouek GakTepui. Takas BUAOBAS PE3UCTCHTHOCTh CBOMCTBCHHA MHKOIUIA3MaM K MCHULMUTHHY H3-32
OTCYTCTBHS Y HUX KJICTOYHOU CTCHKU U ()epPMCHTOB ¢ cuHTe3a. BuaoBas, ecTeCcTBCHHAS PE3UCTCHTHOCTD
K aHTHOHOTHUKAM MOMKET BOZHUKHYTh B PE3YJIbTATE CEICKLHH C MOMOIIBIO AHTHOMOTHKO — VCTOWYHMBBIX
BAPHAHTOB CIMHHYHBIX KICTOK, MPOJOLKAIOIINX OCCIPEIMTCTBCHHO Pa3MHOMKATHCS, MEPEAaBaThCs IO
HACJICACTBY U CO34aBaTh YCTOHUYMBBIC NOMYSLUH, NOJHOCTBIO HE BOCIPHHMYHUBEIC K JAHHOMY
aHTHOHOTHKY. [IproOpeTcHHAs yCTOWYMBOCTD MHUKPOOPTaHM3MOB K ACHCTBHIO AHTHOHOTHKOB MOXKET
ObITh BBI3BAHA MPCBPAIICHHCM AaKTUBHOW (OpMbI aHTHOMOTHKA B HCAKTHBHYK (opMmy myTem
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(depMeHTATHBHON WHAKTHBALMH U Mogudukauud. [Ipyu 3TOM OpOMCXOTUT amanTamys UYBCTBHTCIBHBIX
MHKPOOPTaHH3MOB K BPEIHOMY BO3ACHCTBHIO aHTHOHOTHKA. B 3TOM criyuae MoxkeT HabmoaaThes 3aMeHA
OJHHUX 3BCHBCB OOMEHA BELICCTB MHUKPOOPTaHHU3Ma APYTHMH, HE MOABEPKCHHBIMU JCHCTBHUIO MpernapaTta.
[Tpu 3TOM MUKpOOPraHu3M He OYICT MOJABIATHCS AHTUOHOTHKOM.

Muxkpoopranu3Mel MOTYT HavaTh VCHICHHO BbIpabaThIBATE BCLIECTBA, Pa3pyIIAOIIYIO
MOJICKYJY aHTUOMOTHKA U HEHTPATIHM3VIOIIHE €ro ACHCTBHE. JTO SBICHHUC HA3BIBACTCS IH3UMATHUECCKOU
WHAKTHBAITUCH aHTHOHOTHKOB. Tak psaa mraMMoB cTa(HIOKOKKOB U CIIOPOHOCHBIX OakTepuil obpasyer
(epMEHT NCHHUILWITHHAZY, Pa3pyIUAIOIIUN MEHULUIINH ¢ 00pa3oBaHUEM MNPOAYKTOB, HE O0IAJArOLINX
antubunoTHuecKou aktuBHOCTHIO (psiueuko C.B., 2010).

YCTOHUMBOCTE K AaHTHOMOTHKAM OakTepUi MOXKET BO3HHKHYTH B pE3yabTare MYTalHd B
XPOMOCOMHBIX T'€HaX, KOHTPOJIHPYIOIIHX OOpa30BaHHC CTPYKTYPHBIX H XHMHYCCKUX KOMIIOHCHTOB
KIIETKH, ABJSIOLINXCS MULICHBIO IS ACHCTBHS Nperapara.

Hecmotps Ha orpommeiii apcenan ITTII, mpobGnema mukeBujaumu TyOepKynesa Jgamneka OT
paspemienus. bonee toro, Beaen 3a mzomaramu ¢ MJIY (MDR — multiple drug resistance) u mmpoxoit
aekapcTeeHHOM ycroitumBocThio (XDR — extensively drug resistance) — ot 4% mo 20% cpeaun MDR-
TyOepKye3a, MOSBHINCh MITAMMBI ¢ TOTATbHOH nekapcTBeHHOH ycronumBocThio (TDR — totally drug-
resistant) (BO3, 2011).

dopMupoBaHHEC U NIHPOKOE PACTIPOCTPAHCHUE MOTHPE3UCTCHTHBIX INITAMMOB MHKOOAaKTCpHI
TyOepKyne3a U Hu3Kas 3Q(HEeKTHBHOCTh aHTHOAKTCPHATBHOMN TEparuH MONUPE3UCTCHTHOTO TYOEpKye3a
ABILIIOTCS MPEANOCHIIKOH [ U3bICKaHUSd ©  pa3paboTKH  HOBBIX, 3((EKTHBHBIX, C BBICOKOH
MPOTUBOMHUKPOOHON AKTUBHOCTBIO, HO JHIICHHBIX MOOOYHBIX JCHCTBHH JEKAPCTBECHHBIX MPEIapaTOB.
Hns neueHus pe3ucTeHTHBIX (GopM Takux HHOEKIWH JODKHBI CO3JABAThCA HOBBIC NPEMaparsl,
OTIHYAIOINMCCS NPUHLUINHAIGHO HOBBIM  MCXAaHHU3MOM  JCHCTBHS, CHOCOOHBIC —IPEOJOJICBATH
BHIPaOOTAaHHYIO MPOTHB JAHHOTO BO3OVAMTENS WHGPCKLIMH JICKAPCTBEHHYIO YCTOWYHBOCTB. B 3TOM
HANpPaBICHUM MO CO3JAHUI0 HOBBIX MPOTHBOTYOCPKYIE3HBIX MPEMapaTtoB YYCHBIC BCETO MHPA
WHTCHCUBHO Pa0OTaIOT.

AHanmn3 maTeHTHOH HH(OpMalMK U AaHHBIX JTUTCPATYPBl CBUACTECIBCTBYET O TOM, UYTO B MHPOBOH
MPaKTHKE apCeHAT AaHTHUMUKPOOHBIX MPENapaToB MOCTOSHHO pacmupseTcs U oOHoBIsIeTca. Bmecte ¢ TeMm,
B MOCICTHEE ACCATHICTHC HAMCTUIACH TCHACHLHS COKPAILCHHUS HCIOIB30BAHUS BBILIC MEPCUNCICHHBIX
MPENapaToB, HC OTBCUAOINUX TPECOOBAHUAM, OONATAOMINX BBICOKOH TOKCHYHOCTBIO M OMACHOCTBIO IS
3M0POBBs OOTBHBIX.

B Hacrosmee Bpems pa3paboTka  HOBBIX JICKAPCTBCHHBIX COCAWHCHHUH C MIPUMCHCHHEM
BBICOKOMPOU3BOIUTEIBHOTO OHOCKPHHUHIA, CHHTE3a U IFCHETUICCKUX METOIOB HCCIICAOBAHUH TIO3BOJINNIA
BBIYCTUTh HA PBIHOK LEJBIH pPsAI HWHHOBALIMOHHBIX IpenapatoB. Bo BceX pas3BUTHIX CTpaHax
MPEANOYTCHUE OTAAIOT AHTUMHUKPOOHEIM MpEnaparaM MOCICIHETO MOKOJICHUS, K KOTOPBIM HE Pa3BHIACH
VCTOMYUBOCTP W KOMOHHHPOBAaHHBIM IHpemaparaM Ha uxX ocHoBe. OO0 3TOM CBHACTEIBCTBVIOT
XapaKTePUCTHKU NpenapaTos 3apydexHbix pupm mmmoprupyembix B crpanbl CHI™ B 1.u. Kazaxcran.

Hns ycTpaHeHHsT TakuX HEOOCTATKOB, KaK CHIDKCHHE TOKCHYHOCTH, MHOBHIMICHHE 3((EKTUBHOCTH
AHTHOMOTHUKOB, B T.4. JICKAPCTBCHHOYCTOMYHBBIX MUKOOAKTEPUI TYOSPKYJIC3a MPUMECHSIIOT KOMOUHALIHIO
onpeneneHHbix rpymm [TTIL, BBeneHue B HX cocTaB psga opraHudeckux KUcnoT mukiaa KpeGea, dropa,
HoJa M [p. TaJOr€HOB, MPOBCACHUE JCTOKCHKALIMH, TOJTUMEPH3ALNH.

PasButiHe  KOMOHMHUpOBaHHOH  XHMHOTEpanuu  OakrepuanbHOH  HHOEKIMH  (IPUMCHEHHC
OJHOBPEMCHHO [BYX AQHTHMHKPOOHBIX MPEMApaTroB WK OOJiCe), a Takxke pa3paborka (PUKCHPOBAHHBIX
JCKApCTBCHHBIX (OPM HECKONBKUX XUMHOTCPANCBTHYCCKUX CPEACTB OOYCIOBICHA CJCAYIOIIUMHU
daxTopamu:

1. TpyasocTaMu Tepamiu TSLKETIBIX HopM HHPCKIIHI

2. CaoiicTBamu BO30yAUTE S 3a00/ICBAHHUS U OCOOCHHOCTSIMH MATOTCHE3a MH(EKIIMOHHOTO MPOoIecca
(B TOM YHCIE C XPOHHICCKUM TCUCHUEM );

3. Heo0x0ANMOCTBIO ONTHMH3ALMN CXEM JICUCHHS U MPUMEHCHIUS NPENaparoB.

KomOunnposanHas xumuorepanus HHOEKIUH B [ETIOM PAe CIydacB HEMOCPEICTBCHHO CBA3aHA C
HCOOXOMUMOCTBIO ~ MPEOAONICHHS  JICKQPCTBCHHOM  VCTOMYMBOCTH  KIMHHYECKHX  I[ITAMMOB
MHUKpOOpranu3MoB. Eciii koMOMHMPOBAaHHOE MPUMCHECHHE aHTHOAKTCPHANBHBIX MPEHApaToB MO3BOACT
(3a cueT CHHEPru3Ma WM MOTCHIUPOBAHUS 3PdeKTa) CHUINUTH JCUCOHBIC H03bI KAXKIOT0 KOMIIOHCHTA B
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COYCTAHUH U YIYUIINTh MEPSHOCUMOCTD MPEIAPATOB, TO 3TO OCOOCHHO CYMICCTBEHHO MPHU MOKA3AHMAX K
JIUTENBHBIM KypcaM JCUCHH. DTO, B MEPBYIO OYECPEab, OTHOCUTCA K MpOoOIeMe Tepamnuu TyOepKye3a
Pa3THYHOH JOKANH3aLUH, HETYOSPKYIE3HEIX MUKOOAKTCPHO30B H JICTIPHI.

Ha dapmareBTHueckoM pBIHKE CETOMHS BBINYIICH HOBBIM KOMOWHHUPOBAHHBIH Iperapar
«A30IMTACK» (OAO «®APMACHHTE3») cocrosmuii uz [TACK — 1145 mr u mzonuasuma — 33,3 mr.
ITACK (xenyaouHo-pactsopumas dopma) cuntesuposad B 1940 roay Leiman I. Oxnako B xonme 70-x
rogoB OBLIO TPEKPAINCHO NPOU3BOACTBO H3-3d HEXKEIATCIBHBIX SBACHHUH (KCIYJOYHO-KHIICUHBIC
paccTpoiicTBa, MEIUKAMECHTO3HOC TIOPAKCHHUE MICUCHH U AJUICPTHUCCKHE PEAKIHH), a TAKKE MOSBICHHEM
BBICOKOAKTHUBHBIX MPOTHBOTYOCPKYIC3HBIX MPETapaToB pudaMmnuiiud, 31aMOyTO.

dapmkomnanus «AKPUXUH» 3apPETHCTPUpOBaIa 2 KOMOMHHPOBAHHBIX MPOTHBOTYOCPKYIC3HBIX
npenapata Oruzonupam (M3oHHa3H] + mupasuHamug) 1 PTH303TaM (M30HHA3H] + STaMOYTON).

VYueneiMu MucTuryTa Xumun PAH B rHpkyrck P® paspaGotan HOBBIH NpOTHBOTYOCPKYIC3HBIA
mpemnapar «llepxiozon». 3a 25 mer poccuiickue yueHbsie otoOpamu nopsaka 100 dhapMakoIorHuecKux
dbopmys, U3 KOTOpBIX Oblna BbiOpaHa HaumOomee >(dexTuBHas. JlaHHbI mpemapar B OTIHYKE OT
MPEALUICCTBCHHUKOB 00TafacT BRICOKOH aHTHOAKTSPHATIBHOM aKTUBHOCTRIO B OTHOIICHHN Mycobacterium
tuberculosis 1 Mycobacterium bovis 1 MEHBIICH B ABa € OTOBHHOH pa3a TOKCHIHOCTEIO. [lomMrmo 3ToTO,
HOBBINT mpemapar 3(pQEKTHBEH MMPOTHB HOBBIX IITAMMOB TYOCPKyJe3a, aJanTUPOBAHHBIX H
HCBOCHPHUUMYMBBIX K JICKAPCTBCHHBIM MpeTaparaM CTaporo MOKOJCHUs. MeEXaHusM JIeHCTBHS
OKOHYATENIBHO HE YCTAHOBJICH, H3YUCHHE MPOIODKACTCA.

WNnawmiickoit gupmoit «Themis Chemicals Ltd» BeimyckaroTcss KOMOWHHPOBAHHEIC NPEHIAPATHI
Tubunekc (n3oHMa3ux + pudamnuipz) u Tpukoke (M30HUA3UA + prudaMIUIUH + mupasuHaMun). dpyroi
¢dupmoit uz Muaun «Lupin laboratories» Beimyckatotcs npenaparsl AKT-3  (u3onmnazug + pudammmus +
sramOyToa), AKT-4 u AKT-®)] (uzonmazug + pudammuimd + nupasuHamug + stamOyton). B
MCPCYUCICHHBIX KOMOHMHAIIMSAX BCAYINSC 3HAUCHHUC HMECT H30HUA3WIA, OKA3BIBAIOIIMA HAMOOJCe
BBIpKCHHOE NpoTuBOTYOCpKkynesHoe aevictBue (Komeuxun B.A., Weanosa 3.A., 2006). [pyras
koMmmaHus Takke u3 Muanu «Jlromun Jltay BeimycTria aHTUOHOTHK PU(PAMITHITHHOBOTO Psia — PUMACKC
(pudanecuTn), npoussoaHoe pudammuipHa. Jlanueii npenapar 061a1aeT OAKTCPULIUIHON AKTHBHOCTHIO
B OTHOLICHHWHU KaK BHYTPHUKICTOYHBIX, TAK U BHEKICTOYHO pacnoiokeHHbIX M. tuberculosis (Cokomnosa
I'b. u ap., 2009).

Komnanwueit Johnson & Johnson paspaGorano HoBoe jekapctBo O¢aaxsunun (Cupmypo, TMC207).
BemakBuiuH OTHOCHTCS K TPYINC AHAPUIXHHOJIMHOB — HOBOMY KIIACCy MPOTHBOTYOCPKYIC3HBIX
coenuHeHH. bBakTepumpmHoe aciicTBHC mperapara OOYCIOBJICHO CHCIU(BUYCCKHM HHTHOMPOBAHHEM
nporoutofi mommbsl AT®-cuuTazer muxobakrepuii (ameHo3wH 5 Tpubochar-cuaTassl) — (epMenra,
HTPAIOIIET0 OCHOBHYIO POJIb B MPOIECCE KICTOUHOrO Abixanus Mycobacterium tuberculosis. YruereHue
cunre3a AT® mpuBOIUT K HAPYLICHUIO BBIPAOOTKH SHEPTUH M, KaK PE3yIbTaT, K THOCIH MHKPOOHOU
kietku. Ilpu mobagiacHun ero K CTaHAAPTHOH OPOTUBOTYOCPKYIJIC3HOH Tepamuu ObIIo 3ahHKCHPOBAHO
yBEIMUCHUE €€ S(PCKTUBHOCTH, B TOM YKC/IC U MPH JCKAPCTBCHHO-YCTONYMBOM TyOepkynese. [lannbrit
mpenapar Omokupyer OaxtepuansHbiii GepmeHt ATd-curteTa’y, mogaBmss TeM cambiM 0Opa30BaAHHC
ageHosunTpudochoproit kuciaotsr (AT®). Ilpu npoBeacHHN KIMHUYCCKUX HUCHBITAHUM, YCTAHOBIICHO,
YTO y AAQHHOTO JICKAPCTBCHHOIO CpeacTBa HaOaromaeTcs moGouHelid 3(P(EKT B BHUAC TOIIHOTHI, HTO
TpeOyeT JOMONMHHUTCIPHBIX HCHBITAHUM IS TOATBEPKACHHUSA €ro 3(PPEKTUBHOCTH U OC30MACHOCTH.
IIpenmapar HE PEKOMEHAYSTCS UCIO/IB30BATh OCAAKBUIMH BMECTS ¢ PUGAMUIIMHOM Wi PUBATICHTHHOM
O NeUeHus TyOepKynesa. Tak Kak BO3MOMKHO CHIDKCHHE €ro CHCTEMHOTO JCHCTBHS M PHCKA
BO3HHUKHOBCHHS HCIKCIATCAbHBIX peakumii. BeqakBWiMH paspeiicH K MPUMCHCHUIO ISl JICUCHHS
TyOSPKyic3a ¢ MHOXKCCTBCHHOH JICKAPCTBCHHOH YCTOMYHBOCTBIO. JTO MEPBOC MPOTHBOTYOCPKYICIHOS
CPEACTBO HOBOTO Kiacca, oqo0peHHoe 3a 40 jer.

PaGoter B 005acTH pa3paboTKH JCKAPCTBEHHBIX CPSACTB, O0TaJA0IINX BRICOKUMU OAKTCPHUIM THBIMH
CBOICTBAMH M HC SBJSMIOIIMCCS aHTUOMOTHKAMH, Hauatel v B Kasaxcrane ¢ cepeaunsl 80-X roA0B
mpourtoro Bexka (Yuldasheva G.A., Zhidomirov G.M., Leszczynski I, Ilin A1, 2013). PaszpaGorausr u
CHUHTC3UPOBAHBl  KOMIIO3HIIMH HOACOACPIKALINX HOHHBIX KOMIUICKCOB Ha MOJUMEpPHOU ocHOBe. OHu
OTJIMYAKOTCS AKTUBHOCTBIO MOJICKYJSIPHOTO HMOJa BCTYMAKOMIETO B PEAKIUH CO CTPYKTYPAMH
GakTepHaIbHOM KIETKH ¢ 00pa30oBaHUEM LICTICH B KICTOYHOH MeMOpaHe, HAPYIICHUN TPAaHCMEMOPaHHOTO
WOHHOT'O TMOTCHIMAIA, CHUHTEC3a KICTOYHBIX OCJKOB, MPUBOAAIIMX K ruOenu wmukpoda. Ceromss
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paspabortan mpotuBoTyOepkyie3nbiii mpenapar ®C-1. Ha pazpaboTky maHHOrO mpemnapara MOJydeH
IMarent PK Ha uzoOperenne 3a Ne28746 (asroper Mneun A U, Kyamanos M E., 2014r.). PazpaGorannoe
JCKApCTBEHHOE cpeacTtBo 3apeructpupoBaHo M3 PK u Bommno B rocyJapcTBEHHBIH —peecTp
JeKapCcTBEeHHBIX cpeacTs B PK.

B HayunoM neHTpe mHpoBOAATCS AOKIMHHUYECKHAEC HCCICAOBAHHS CHIC OJHOTO OPHTHHATBHOTO
ackapcreeHHoro mnpemapara - «llarenuumaropa antuGuoTukoB» cyOctaniuu (ITA) nmas  neucHus
MH(EKIMOHHBIX 0OJIC3HCH GaKTepUATBHON IPUPOIBI.

Jaxirouenue

HcnonpzoBanue mepBOro aHTHOMOTHKA NCHULIUIMHA B JICUCHHH HWH(CKIHOHHBIX 3a00JC¢BaHUI
OTKPBLIJIO HE TOIBKO HOBYIO 3PY B MCAMLUHE, HO U CTANI0 MPUYHHONW «TOHKI» MEXKIY MUKPOOPTaHH3MAaMU
U pa3pabOTKaMH HOBBIX aHTUOHOTHKOB. M3BecTHO Oonee 15 MITH. XMMUYECKUX COCANHCHNHN, BBIACICHHBIX
U3 TPUPOAHBIX HCTOYHHKOB HIH HCKYCCTBCHHO CHHTC3HPOBAHHBIX, OOJBIIMHCTBO H3 KOTOPBIX —
OHONOTUYCCKH AKTHBHBI, OJHAKO KOJIHYECCTBO BCLICCTB VYJAOBICTBOPSIOLIMX MPEIBABIICMBIM K
MPOTHUBOMHUKPOOHBIM ~ CPEACTBAaM, OrPAHHYCHHO HECKOMbKUMH COTHAMH. Lllupokoe BHeOpeHHE
AHTHOHOTHKOB B MEIULMHCKYIO MPaKTHKY HPUBEIO K (POPMHUPOBAHHIO Pa3HOOOPA3HBIX MEXaHH3MOB
VCTOMYUBOCTH MHUKPOOPTaHHU3MOB. 3aJIOJKCHHBIC SBOMIOUUCH MEXAHH3Mbl MPHCIIOCOOTICHUS JKHUBBIX
OpPraHU3MOB CTATd NPUYUHONH HEHMOBEPHBIX TPYIHOCTCH A1 COBPEMCHHOH MHKPOOHOTOTHUCCKOH
Havku. [Ipobrema ycTOWYINBOCTH MHKPOOPraHU3MOB K aHTUOWOTHKAM MpHOpena riaobaabHbIN XapakTep.
Iupoxuii apceHan aHTHOHOTHKOB € OJHOW CTOPOHBI AAaCT BO3MOMKHOCTh OOJBIIONO BRIOOPA TEpamvu, C
JpPYrod — crmocoOCTBYET OBICTPOMY Pa3BUTHIO AHTHOMOTHKO PE3UCTCHTHOCTH. JpyruMu BEKTOpamMu
Pa3BUTHS YCTOHYHBOCTH SBILIOTCS HCOOOCHOBAHHOE HCIOIb30BAHHC AHTHOHOTHKOB IIUPOKOTO CIEKTPA
JCHCTBUA, MOBCCMECTHOE NPHUMEHCHHE WX B JKHBOTHOBOACTBE H PHIOOBOACTBE, M KOHCYHO K
counanbHeie (aktopsl. [locnieaHne UMErOT MPOUYHEIE CBA3H € TyOepkyne3oM. KocBeHHEIM mokazareneM
COLMATBHON HE3aHMINCHHOCTH CIVKHT SITHACMHUOIOTHICCKAA 0OCTAHOBKA M0 TYOSPKYIE3y.

OcobeHHOCT MOP(ONOrUH MHKOOAKTEPHH, BBICOKOCTELM(HICCKas aKTUBHOCTh MNpPENaparoB Ha
OCHOBC THAPA3UAA W30HUKOTHHOBOHM KUCIOTHI, pupamMnuupHa, 3TaMOyTOda M MHPA3HHAMUAA U 0COOBIC
MEXaHU3Mbl VCTOHYMBOCTH BBIACIIIOT NMPOOIEMY PE3UCTCHTHOCTH MHKOOAKTepUH TyOepkynesza U3
oOmel KapTUHBI AHTUOMOTHKO PE3HUCTCHTHOCTH MHKpoopraHu3MoB. CeromHs BaKHO HANTH HOBEIC
JICKAPCTBCHHBIC CPEACTBA, HANPABICHHBIC HA APYTHC VI3BHUMBIC MECTa MHKODAKTEpUH TyOepkyiesa.
[Tostomy, momck W pa3paboTka HOBBIX NPOTHBOMHUKPOOHBIX TPENAapaToB HACT B HECKOJIBKUX
HanpasneHusx. CoBceM HEOABHO HAYAIHCh [CTANbHBIC HCCICIOBAHUS CBOMCTB MHKOOAKTCpPUH,
OCHOBAHHEIX Ha PE3YIbTaTaX TICHETHUECKOTO MaTepuala W JPYIUX KOMIIOHCHTOB OaKTepHH.
[Ipennonaraercs Hatitu 6onee >ddekTiuBapl  H cnoco0 momasneHus cuateza AT®, cHabxaromyio
OaKTepHAIBHYIO KICTKY ODHCPTHCH, BEINECTBA, HHIMOHPYIOINHEC HEKOTOPHIC (EPMCHTHBIC CHCTEMBI
MHUKOOAKTEPHUH, B YaCTHOCTH, WHTHOWTOPH KICTOYHOTO ABIXAHHA W OIOKHMPYIOIIME CHHTE3 HHALMHA,
OCHOBHOTO TMEPCHOCUYHMKA 3HEprun B OaxtepuaipHOU kiaetke (bappu K.,2009). Ycmex B paspabotke
XHMHOTEPANCBTHUCCKUX MPETIApaToB, HANPABJICHHBIX MPOTHB ONPEACICHHBIX BUIOB MHUKPOOPTaHH3MOB,
KOUMH SIBJSTIOTCS. MHUKOOAKTCPHH, IMO3BOMSIET C YBEPCHHOCTBIO MPOAOIDKATE IOHCK HOBBIX THIIOB
XUMHYCCKUX COCAMHCHHN, OONaJaroIuX MNPOTHBOTYOCPKYIe3HOH akTHBHOCTBIO. HeobxoaumocTe B
HOBBIX IMpenapaTax 00yCIOBICHA Pa3HOOOPa3HBIMU MPUYHHAMHU: PACITHPCHUE AHTUMHKPOOHOTO CICKTPa,
MOBBIIICHHE AKTHBHOCTH B OTHOIICHHH YCTOWYHBEIX BO3OYAHTENICH, ViayulieHre (HapMaKOKHHETHICCKUX
CBOWCTB, CHIJKCHHE TOKCUYHOCTH H AP.

Tepanesruuecku 3HAYAMAS VCTOHYUBOCTb MHKOOAKTSPHH K CYLICCTBYIOLIIM
MPOTUBOTYOCPKYIC3HBIM MpenaparaM AOCTHINIA TAKOTO VPOBHSA, UTO PA3pPEeIIUTh CHTYALUI0 CMOXKCT
TONBKO TOSBICHHE COBEPIICHHO HOBBIX MPENapaToB MPOTHBOMHKPOOHOTO ACHCTBHS, AKTHBHBIX IIO
OTHOLICHHIO K YCTOHYHUBEIM MYTaHTaM.
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TYBEPKYJIE3TE KAPCBI ITIPETIAPATAP MEH JOPLIIK TYPAKTBLIBIK
(OJIEBH ITIOJTY)

AN Unbun, b.®. Kepumikanosa, P.A. UciiamoB
Amnmathl K. «HeKImsFa Kapehl TpenapaTTap FRUTBIMUA OpTalIbFsn AK

Tyiiin ce3: TopiTiK TYPaKTHUTHIK, TYOepKyiIe3 MUKOGaKTEpPHSICH, TyOepKyesre Kapchl Ipernaparrap, acep €Ty MeXaHu3iMi
MeH KYPBUIGIMBL, MYyTaIWwis, Iopi-TapMeK J3ipiey.

Annotamus. Jlyruexysimik JleHcaypik cakray YHBIMBIHBIH (J[JICY) nepextepi GoMbIHITIa ameM/le KbUT cafbiH 8-12 MITH.
aHa TyOepKyle3IiH OKWFalaphl KaHe 3 MIH-Fa JeliH agaMiap aTalMbIT WHPEKUITIIaH Ke3 KYMFAHABEBl TiPKETIl OTHIP.
OpraiplK Asusl enaepinge TyGepKyle3 aypylapblHBIH €H KOFaprbl jJeHredl Gatikamamsl, coHbH immnHAe Kaszakcran 100 Mbny
TYPFBIHFa TIaKKaH g 139 HayKacTapMeH VIHIT OpbIH/a TYP. JKYPrizimiil )kaTKaH eMaey JH TUIMCI3TiriHIH Gip ceGebl KelTereH,
COHJIalf-aK, ayKBIMIBI JOPUTK TYPaKTHUIBIKIIEH WHGOEKIMSHBI KO3MBIPFBINTAPALIH (TyGepKyne3 MUKOGakTeprsichl) Tapary
JEeHreiiHiy ockeHi Gombml TaGhUTagbl. JKYMBICHIMBI3MA TyOepKyle3 MHKOGAKTEPHSICHIHBIH, JOPUTIK TYPaKTHUIBIK Macelenepi
TankeiTanaapl. TyGepkynes - MHEKIVSIBIK aypybIHa Kapcehl Tak JanaHbrIaThiH GakTeprsFa Kapcehl Iperapartap GOHBIHITIA TIIOTY
MaTepualfapbl YCHIHBUIABL, OTapAbIH KYPHUIBIMBL, TepalleBTIK GEeICEHITIKTIH ToMeH ey ceberTepl MEH acep eTy MeXaHW3IMi
kepcerimai. TyGepkyresre Kapchl TpenapaTTapra TYPaKTBUIBIKTHIH TaMybIHa YKayarThl TeH/ET1 KOITereH apTypil MyTarysuiap
MacCeIeNepiH IMenTyl, COHalil —aK MUKOGAKTePHSHBIH OeHIMIUTIK e3repMeni KoHe MeTaGOTM3MHIH affHaIMallbl JKOJaphIHBIH
Gomyel KublHAaTagpl. KeliGip mpemapartapra MUKOGAKTEPUSIHBIH TYPAKTHUTBIFLIHA SKENEeTIH MOP(OIOTHSIIBIK e3repic pemi
TaNKpUTaHAbL. ATaTMBION WHQEKIMIMEH Kypecy i kaHa GakTepusira Kapchl 3aTTapIbl 137ecTipy KaKeTTUIIr KOPCETUIL.
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