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B pabome npedcmasneHbl 0aHHble mecmuposaHuA nekapcmeaeHHoU dyscmaumesneHocmu (J14) knuHuyeckux uzonamos M. tuberculosis k

d)mOpXUHOﬂOHGM U UHBEKYUOHHbIM hpenapdmam ¢ NOMOWbto MOJIEKYJTAPHO-2eHemu4Yeckux mecm-cucmem u d)eHomunuweCKux Memodos.

MokazaHel duazHocMuyeckue 803MOXHOCMU 2ubpuUOU3ayUOHHbLIX mexHonozuli «Tb-TECT» u GenoType MTBDRsI v.2 8 onpedeneHuu 2eHemu-

Heckux aemepMUHaHm ycmouqusocmu U30/11IMo8 C MHOXeCcmaeeHHOU, npe—LuupOKoU u LUUpOKOU ﬂeKGpCaneHHOU yCmOlJ‘JUBOCI’anO.
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UHBEKYUOHHbIM npenapamam

MOLECULAR TESTS FOR HYBRIDIZATION ANALYSIS
IN THE DIAGNOSIS OF DRUG SUSCEPTIBILITY OF M. TUBERCULOSIS
TO FLUOROQUINOLONES AND INJECTABLE DRUGS
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The paper presents data on testing the drug susceptibility of clinical isolates of M. tuberculosis (MTB) to fluoroquinolones and injectable
drugs using molecular genetic tests and phenotypic methods. We demonstrated the diagnostic capabilities of the hybridization technologies
«TB-TEST and GenoType MTBDRsl v.2 to detect the genetic determinants of resistance in MTB isolates with multidrug and extensively drug

resistance (MDR, XDR), as well as in MBT with pre-XDR.
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DTOPXUHOMOHbI Y UHBEKLMOHHbIE MpenapaTtbl (KaHaMULUH —
Km, amukaumH — Am, KanpeomuumH — Cm) ABAAIOTCA OCHOBHbI-
MW npenapaTamy pe3epBHOro pAAa ANA STUOTPOMHOro nevye-
HUA BOJIbHBIX TY6EpPKYNe30M C MHOXeCTBEHHOW JIeKapCTBEHHON
ycToinunsocTbto (MJTY-TB). PasBuTre yctonumsoctu M. tuberculosis
(MBT) Kk ¢pTopxuHonoHam (DX) obycnoBneHo Hannuvem MmyTaLuii B
reHax gyrA (B 45-85% pe3ncTeHTHbIX 1301ATOB) 1 gyrB (NprmepHO
y 7% wrammoB) [23, 24]. [epeKpecTHan yCTONYMBOCTb K Npenapa-
Tam rpynnbl ammHornuko3ngos — Km, Am n Cm — ceA3aHa ¢ BO3-
HUKHOBEHMEM MyTaLWI B FeHe Irs, @ yCTOMUMBOCTb TOSIbKO K Km —
B NPOMOTOpPHOI obnactu reHa eis (Enhanced Intracellular Survival
protein) [11, 27]. AnA yCKOPEHHOTO BbIABNEHUA reHeTUYeCKUX fe-
TepMUHaHT yctonumsoct MBT K 3Tm npenapatam BcemnpHas
opraHm3auua 3gpaBooxpaHeHua (BO3) B 2016 rogy BbinycTuna
peKkoMeHAaumMy No MCNob30BaHUIO Y MaLMEHTOB C Pe3UCTEHT-
HoCTblo K pudamnuuuHy, ¢ MJTY MBT n npu Bbibope noaxoas-
wewn cxembl neveHna MJ1Y-Tb BTopon Bepcum Tecta Genolype

MTBDRs/ v.2, oTnnyaiowienca oT nepBor BKAYEHMEM B aHanu3

reHoB gyrB w eis, [25]. B Poccuiickonn ®epepauun (PO) Ha ocHoBe
rméprAan3aLnoHHOro aHanms3a Ha brounnax 6bina paspaboTtaHa u
cepTudunympoBaHa TecT-cuctema «Tb-TECT», no3BonAioLlasa ogHO-
BPEeMEeHHO onpeaenATb MyTauuu, cBaszaHHble ¢ MJTY n wmpokown
neKapcTBeHHOM ycTonumBocTblo (LWTY) MBT B gnarHocTnyeckom
matepuane n Kynbtypax [29]. MNpukasom MuHuctepcTBa 34paBo-
oxpaHeHua PO Bce rubpuramn3aLMoHHbIe TEXHONOMUK, B TOM Yncie
pekomeHaoBaHHble BO3, BkNtoueHbl B «MeToanyeckne pekomeH-
ZJauuy no CoBepLUEHCTBOBAHNIO ANArHOCTUKN U IeYeHNA OPraHoB
AbIXaHUA» ANA UCMONb30BaHUA B MpodunbHbiX nabopaTtopurax
bTr3natpuuyeckon cnyxo6ol [2]. «<TB-TECT» no3sonseTt naeHTMdU-
umpoBatb Komnnekc MBT 1 cymmapHo BbiABnATb 116 reHeTuye-
CKUX AeTePMUHaHT NekapCTBEHHOW YCTOMUYMBOCTU K OCHOBHbIM
npenapatam nepsoro (n3oHmasng (H), pudamnuumt (R), aTamby-
Ton (E) n BToporo (OX, Km, Am n Cm) paga, a Takxe onpeaensatb
3HAeMuYHble Ana PO reHeTnyeckune cemelnctaa Beijing, Beijing BO,
Haarlem, LAM, Ural n npuHagnexHocTb K EBponeiicko-AmepurKaH-
CKOW INHUWN.
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0O6e TecT-cMCcTeMbl OCHOBaHbI Ha CMOCOOHOCTY LiefieBbIX Nocne-
posatenbHocTen [IHK, amnnnduumpoBaHHbIX B pe3ynibTate nosnu-
MepasHoi LenHol peakuun (MLUP), rubprgrsoatbca ¢ 3o0HgaMu,
HaHeCeHHbIMM Ha COOTBETCTBYIOLLYIO MaTpULy, KOTopble Npu ae-
Tekuun Ha Grounne dnoopecumpytoT, a Ha IHK-cTpune nposasna-
I0TCA B BUAE OKPALUEHHbIX MOSIOC B MeCTe CBs3blBaHMA 30HAOB [1,
14]. HecMOTpA Ha AMarHoCTUYECKY0 TOYHOCTb U LUIMPOKUI CNEKTP
aHanM3npyembIx reHoB 1 MyTaLWi, B HEKOTOPbIX CllyYyanax oTMe-
YaeTcA pacxoxeHne pe3ynsTaToB MONEKYNAPHO-reHeTUYECKOro
TECTUPOBaHUA N GEHOTUMUNYECKOTO OmnpeaeNieHNs JIeKapCTBEeH-

HOW YyBCTBUTENIbHOCTU K NpenapaTtam pe3epBHOro paga [8, 9, 21].

LUenb nccnegoBaHus

MpoBecTV CpaBHUTENbHbIA aHanM3 pe3ynbTaToB TecTMPOBa-
HUA NeKapCcTBEHHOW 4yBCTBUTENbHOCTU MBT K dTOpXMHONOHaM
M VHBEKUMOHHbIM MpenapaTtaM MOMeKYNsapHO-reHeETUYECKMU

TeCT-CUCTEMaMn 1 d)eHOTI/II'II/ILIeCKI/IMI/I mMeToaamMu.

MaTtepuanbl n MmeTOoAbI NCCNIefO0BaHNA
bakTepunanbHbie WTaMMbl

B wnccnepoBaHve BKAOYEHO 92 KAUHMYECKUX UM3onATa
M. tuberculosis complex n3 nabopaTOpHOW KOMIeKLUUN MUKOBaK-
TepuanbHbIX KynbTyp LleHTpanrn3oBaHHON 6GaKTepronornyeckon
nabopatopun (xpaHeHwue npu -70 °C). i3onaTbl 66111 BblAeNeHbI B
xXugkon cpene Mupan6pyka 7H9 (M7H9) B aBTOMaT13MpoBaHHOM
cucteme Bactec MGIT 960 13 grarHoctmyeckoro matepuana (Mo-
KpoTa, NPOMbIBHble BOAbl 6POHXOB, OMepaLMOHHbIN MaTepuran)
nauveHToB, NpoxoauBLLnx nedyeHue B 6Y3 «MHIL 60pbbbl ¢ Ty-
6epkynesom [13M». OnpefeneHrie nekapcTBEHHON YyBCTBUTE b-
Hoctu (1Y) MBT Kk npoTnBoTy6epKynesHbiM npenapatam (MTMM)
npoBoOAUNN B Xnakon cpeae M7H9 B aBTOMaTU3NPOBAHHOW CU-
cteme Bactec MGIT 960 (Becton Dickinson, CLLA) B cooTBeTCTBMM
C pykoBoacteom npowussogutensa [22]. 1Y MBT k odnokcaunHy
(Ofx), Km, Am 1 Cm onpegenany B KpUTUYECKUX KOHLEHTPALMAX
(KK) 2,0; 2,5; 1,0 n 2,5 MKr/mn cooTBeTCTBEHHO [26]. [laHHasA BbI6op-
Ka He 6bina cBA3aHa C onpefeneHHbIMY 3MUAEMNONOTNYECKUMI
JaHHbIMY 1 BKMtoYana 53 wramma MBT ¢ WY, 19 — ¢ MJTY n ycTon-
UMBOCTbIO K GTOPXMHOMNOHaM (odnokcaumHy — Ofx), 18 — ¢ MJTY n

yctonunsocTbio K Km, Am n/vnmn Cm, 2 wramma — Tonbko ¢ MJTY.

MoneKynAapHo-reHeTN4YeCcKoe TeCTupoBaHue

BoigeneHne OHK MBT nposoaunu ¢ ncnonb3oBaHueM pobo-
TU3VMPOBAHHOW MoJlyaBTOMaTMyeckol cTaHumm Freedom EVO
(TECAN, Weeiiuapus) n peareHtoB «M-Cop6-Ty6-aBTOMaT-48»
(HMK «CUHTOJ», Poccnna). OnpeneneHne reHeTUyeckux petep-
MUHaHT ycTtonumeoctn MBT K OX M MHBbEKUUOHHbIM Mpenapa-
Tam MPOBOAMAM C MOMOLLbIO MONEKYNAPHO-TeHeTUYECKNX TecT-
cuctem GenoType MTBDRs/ v.2 (Hain Lifescience, Tepmanua) n
«TB-TECT» (OOO «buouun», Poccus). GenoType MTBDRs/ v.2 no-

3BONAET onpenenAaTb Hanbonee pacnpoCTpaHeHHble TUMbl MyTa-
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uuin, feTepMuHMpyowme yctonumsoctb K OX n Am/Km/Cm. 3tn
TUMNbl PEFUCTPUPYIOTCA NPU Hanuunmn cneundryecknx nonoc ¢
onpegeneHHbiMn myTaunamm (MYT-30HAbI), OCTasibHble HYK/1eo-
TUAHbIE 3aMeHbl PErMCTPUPYIOTCA MO OTCYTCTBUIO MOOC C COOT-
BETCTBYIOLWMMM 30HAaMM grKoro Tuna (Wt). «TB-TECT» no3sonsaet
naeHtTudrymposaTb 28 TMNOB MyTauuin B rpoB (ycTonumBocTb
K Pud), 11 B katG, 5 B inhA, 5 B ahpC/oxyR (yctonumsocTb K H),
23 B embB (ycTonumsocTb K E), 15 3ameH B gyrA n 23 B gyrB (ycTon-
umBocTb K ®X), 4 B 1rs 1 6 B eis (YyCTONUMBOCTb K UHBEKLMOHHbBIM
npenaparam).

Mpy pacxoXKAeHNN pe3ynbTaToB MOJEKYNAPHO-TreHETUYECKOro
1 6aKkTepuonornyeckoro TecTupoBaHua JT4 fononHuTenbHO Npo-
BOAWIN CEKBEHNPOBaHe reHoB gyrA n whiB7 5" UTR Ha cekBeHa-
Tope ABI PRISM 310 (Applied Biosystems, CLUA) n/unun onpepene-
HMe MVHUMaNbHbIX UHrM6upyLWwmx KoHueHTpaumin (MUK) Ofx,
Km 1 Am meTogom cepuiHbIX MUKPOpPa3BeaeHnin (MMKpoOMeToq)
B »KuAaKon cpefe M7H9 Ha nnaHwertax Sensititre Myco TB (Thermo
Scientific, CLLIA), cornacHo UHCTPYKLUMW MPON3BOANTENS.

PesynbTaTbl ccnegoBaHusA n o6cykKaeHuna

Pe3ynbTaTtbl NpoBefeHHOro UCCNeA0BaHNA NOKa3anu, 4To TecT-
cuctema MTBDRs/ v.2 no cBoell AUarHOCTUYECKON YyBCTBUTESb-
HOCTV NPV ONpeAeneHnn reHeTUYeCKNX AeETEPMUHAHT YCTONYM-
BocTn K Ofx m Km ycTynaet, a npu BbIABMEHUN YCTONUMBOCTMU K
Am n Cm - conoctaBuma c «Tb-TECT». KonnuyecTBeHHOe pacnpe-
feneHne MyTauui B reHax U ANarHoCTUYECKNE XapaKTepUCTUKM
TeCToB npepfcTaBneHbl B Tabnuue 1. B 14 13 92 (15,2%) n3onaTos,
yyBCcTBUTENbHBIX K OfX, 1 16 13 92 (17,4%), 4yBCTBUTENIbHbIX K
WHBEKLMOHHbIM NpenapaTam, MyTauum B reHax gyrA/gyrB v rrs/eis
o6enmun TecT-ccTeMamm He o6Hapy<eHbl. B 29 13 92 (31,5%) aHa-
JIN3VPYEMbIX M3OMATOB BbISIBNIEHbl PACXOXKAEHWA B pe3ynbraTax
TecTupoBaHuA J1Y MonekynapHO-reHeTUYeCKMMmM U KynbTypasnb-

HbiMK (Bactec-960) meTogamu.

BbisiBneHMe ycTonumBocTu K opnoKcaynuHy
Cpean 72 wtammoB, deHoTUnMyeckn yctonumsbix K Ofx,
B 68 (94,4%) myTauuu Obiny BbisiBlIeHbl 06eMMU TeCT-CCTEMaMK,
CNeKTp KOTOPbIX NpeacTaBieH B Tabnuue 2. B 54/68 (79,4%) B reHe
gyrA n B 8/68 (11,8%) B reHe gyrB myTauum onpepaenieHbl o6omm
Tectamu. B 6/68 (8,8%) wTaMmmax 3ameHbl B 060ux reHax gyrA/
gyrB 6binn BblABNEHBI TONBKO ¢ NomoLbio «TB-TECT», U3 KOTOpbIX
TONbKO B ABYX — Tectom MTBDRs/ v.2, uto obycnoBneHo pacnono-
»KeHrem 3aMeH BHe aHanusupyemoln obnactu (c 536-ro no 541-i
KofoH). Cpen MyTaLmii B reHe gyrA Hanbonee 4acTo BCTpeYanunchb
3ameHbl B 94-M KofloHe, 06Hapy»keHHble B 29/68 (42,6%) WwWTammax,
B 90-m (A90V, B 11,7%) 1 B 91-m (S91P, B 7,3%) KogoHax. MyTauuu B
3TUX e KOAOHAX BblIAABNEHbI KaK ABOWNHblIE B reHe gyrA, Tak 1 B CO-
yeTaHUM C MyTauuamu B gyrB.
OcobeHHocTbio TecT-cuctembl MTBDRs/ v.2 saBnsetcs BbiAB-

NleHne MyTauui He Tonbko no MYT-3oHAam (c onpepeneHnem
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Tabnuya 1. Pesynemamel MosieKynsapHO-2eHemuyecko2o u 6akmepuosi02u4ecko2o mecmuposaHus 1ekapcmeeHHoU Yyy8cmeaumesibHoCmu
wmammos M. tuberculosis kK 0h10KCAYUHy, KAHAMUYUHY, GMUKAYUHY U KANPEOMUUUHY
Table 1. Results of molecular genetic and bacteriological testing of drug susceptibility of M. tuberculosis strains to ofloxacin,
kanamycin, amikacin and capreomycin
PesynbTathl TecTMpoBaHUs n3onsaToB « Results of testing isolates (n =92)
TB-TECT « TB TEST MTBDRs/ v 2.0
lpenapaTtbl/nekapcTBeHHas - -
YyBCTBUTENIbHOCTb MBT mMyTauunm o mutations HeT . mMmyTaumnm o mutations HeT .
(Bactec 960) MyTaummn MyTauuii
Drugs/drug susceptibility of MBT there there
?Bactec 960) gyrA gyrA/B gyrB ma [(2 tri]gns gyrA gyrA/B gyrB mﬂ f(g t?gns
(wt) (wt)
Yctonumeble kK Ofx 72 (78,3%)
Ofx-resistant 72 (78.3%) 35 6 10 1 59 2 8 3
YyscTBuTENbHbIE K OfX 20 (21,7%)
Ofx-susceptible 20 (21.7%) 1 5 14 1 5 14
Bcero - Total 77 (83,7%) 15 (16,3%) 75 (81,5%) 17 (18,5%)
YyBcTBUTENBHOCTD % (95% AW %-%) B B
Susceptibility % (95% Cl %-%) 98,6 (92,5-99,7) 95,8 (88,4-98,6)
CneumnduruHocTb % (95% [11 %-%) ; ;
Specificity % (95% Cl %-%) 70,0 (48,1-85,5) 70,0 (48,1-85,5)
MUMP % (95% AN %-%) ; :
PPV % (95% Cl %-%) 92,2 (84,0-96,4) 92,0 (83,6-96,3)
MLIOP % (95% AW %-%) g .
PNV % (95% Cl %-%) 93,3 (70,2-98,8) 82,3 (59,0-93,8)
rrs rrs/eis eis wt rrs rrs/eis eis wt
Yctonumeblie K Km 71 (77,2%)
Km-resistant 71 (77,2%) 27 2 35 6 27 2 34 8
YyscTBUTEnbHbIE K Km 21 (22,8%)
Km-susceptible 21 (22,8%) 4 18 1 4 16
Bcero - Total 68 (73,9%) 24 (26,1%) 68 (73,9%) 24 (26,1%)
YyscTBUTENBHOCTL % (95% AN %-%) . ~
Susceptibility % (95% Cl %-9%) 90,1 (81,0-95,1) 88,7 (79,3-94,2)
CneuunduyHoctb % (95% AN %-%) i ~
Specificity % (95% Cl %-%) 85,7 (65,4-95,0) 76,2 (54,9-89,4)
MUIP % (95% AN %-%) } .
PPV % (95% Cl %-%) 94,1 (85,8-97,7) 92,6 (83,9-96,8)
MLOP % (95% AN %-%) _ ;
NPV % (95% Cl %-%) 75,0 (55,1-88,0) 66,7 (46,7-82,0)
rrs rrs/eis eis wit rrs rrs/eis eis wit
Yctonumeble K Am 36 (39,1%)
Am-resistant 36 (39,1%) 2 . 2 = e & !
YyscTBUTENbHBbIE K AM 56 (60,9%)
Am-susceptible 56 (60,9%) 2 30 24 3 30 23
. Bcero - Total 29 (31,5%) 63 (68,5%) 30 (32,6%) 62 (67,4%)
= YyBcTBUTENBHOCTb % (95% AW %-%) _ _
‘:’ Susceptibility % (95% Cl %-%) 75,0 (58,9-86,2) 75,0 (58,9-86,2)
*t CneundnyHocTtb % (95% AN %-%) ~ .
] Specificity % (95% Cl %-%) 100,0 (93,6-100,0) 94,6 (85,4-98,2)
= MLMP % (95% [ %-%) _ ]
. PPV % (95% C %-%) 100,0 (88,3-100,0) 90,0 (74,4-96,5)
> MLIOP % (95% AV %-%)
wl-' NPV % (95% Cl %-%) 85,7 (75,0-92,3) 85,5 (74,7-92,2)
g rrs rrs/eis eis wt rrs rrs/eis eis wt
! Ycronuusbie kK Cm 30 (32,6%)
2 Cm-resistant 30 (32,6%) 27 2 L 27 2 L
P YysctBUTENnbHbIE K CM 62 (67,4%)
2 Cm-susceptible 62 (67,4%) 39 23 1 38 23
,«2 Bcero - Total 29 (31,5%) 63 (68,5%) 30 (32,6%) 62 (67,4%)
3 YyectBrTEnbHOCTb % (95% AN %-%) ; :
& Susceptibility % (95% Cl %-%) 96,7 (83,3-99,4) 96,7 (83,3-99,4)
= CneyuduyHocTb % (95% AN %-%) g _
4 Specificity % (95% Cl %-%) 100,0 (94,2-100,0) 98,4 (91,4-99,7)
E MLIMP % (95% O %-%) ) )
2 PPV % (95% Cl %-%) 100,0 (88,3-100,0) 96,7 (83,3-99,4)
= MLUOP % (95% AW %-%) ) :
g NPV % (95% Cl %-%) 98,4 (91,5-99,7) 98,4 (91,4-99,7)
é ¥ — lWwTammbl ¢ MyTaument c1402t, npueoasALLei K ycTonunBoctu Tonbko K Km n Cm. MLUMNP - nporHoctuyeckas LeHHOCTb MONOXUTENbHOrO pe3ynbTaTa,
it MLOP — nporHocTnyeckasn LeHHOCTb OTpULLaTeNIbHOro pe3ynbTaTa, IV — noBepuTenbHbIN MHTEPBan.
g * — strains with the c1402t mutation, leading to resistance only to Cm and Cm. PPV - positive predictive value,
= NPV - negative predictive value, Cl - confidence interval.
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Tabnuya 2. Cnekmp mymauyuti 8 ycmouiyuselx usonamax M. tuberculosis k pmopxuHonoHam (0 10KCayuHy) U UHBEKYUOHHbLIM
npenapamam, 8wisigseHHoIl mecm-cucmemamu Tb-TECT u MTBDRsl v 2.0

Table 2. The spectrum of mutations in resistant M. tuberculosis isolates to fluoroquinolones (ofloxacin) and injectable drugs detected by the
TB-TEST and MTBDRsl v 2.0 test systems

Tect-cucrembl « Test systems

TB-TECT - TB TEST

MTBDRs/ v 2.0

KonnuecTtBo nsonAatos
Number of isolates

(n,%)
YcToiumBble K pTopxmHonoHam (odnokcaumHy) « Resistant to fluoroquinolones (ofloxacin)
68 (100)
gyrA gyrB gyrA gyrB
A90V wit Awt2/mut1 (A90V) wt (536-541) 5(73)
A90V (gcg>gtc) wit Awt2 wt (536-541) 2(29)
A90V (gcg>gtc) wt Awt2/wt wt (536-541) 1(1,5)
A90V D94A wt Awt2,3/mut1l;mut3A (A90V, D94A) wt (536-541) 2(2,9)
A90V S91P wt Awt2 wt (536-541) 1(1,5)
A90V D94G wit Awt2,3/mut1;mut3C (A90V, D94G) wt (536-541) 2(2,9)
D94A wt Awt3/ mut3A (D94A) wt (536-541) 4(5,9)
D94G wt Awt3/ mut3C (D94G) wt (536-541) 15 (22,1)
D94H wt Awt3/ mut3D (D94H) wt (536-541) 3(4,4)
D94N wt Awt3/ mut3B (D94N/D94Y) wt (536-541) 2(29)
D94Y wt Awt3 wt (536-541) 5(73)
G88C wt Awt1 wt (536-541) 5(73)
G88A H70R wt Awt1/ wtl wt (536-541) 1(1,5)
S91P wt Awt2/ mut2 (S91P) wt (536-541) 5(7,3)
S91P D94A wt Awt2/ mut2,mut3A (S91P, D94A) wt (536-541) 1(1,5)
Bcero B gyrA - Total in gyrA 54 Bcero B gyrA - Total in gyrA 54 54 (79,4)
A90V A543T Awt2/mut1 (A90V) wt (536-541) 1(1,5)
A90V D500N Awt2/mut1 (A90V) wt (536-541) 1(1,5)
D94A E540D Awt3/ mut3A (D94A) Awt (536-541) 1(1,5)
D94A D500H Awt3/ mut3A (D94A) wt (536-541) 1(1,5)
D94G S486F wt3/ mut3C (D94G) wt (536-541) 1(1,5)
S91P T539P Awt2/ mut2 (S91P) wt/Awt (536-541) 1(1,5)
Bcero B gyrA - Total in gyrA 4
Bcero B gyrA/gyrB 6 Bcero B gyrA/gyrB 5 6(8,8)
Total in gyrA/gyrB
wt D500N E540D wtl1,2,3 Awt (536-541) 1(1,5)
wt N538D wtl1,2,3 Awt/ mut1 (N538D) 2(2,9)
wt N538K wt1,2,3 Awt (536-541) 1(1,5)
wt T539N wtl1,2,3 Awt (536-541) 1(1,5)
wt E540D-2 wtl,2,3 Awt (536-541) 1(1,5)
wt E540V wtl1,2,3 Awt/ mut2 (E540V) 2(29)
Bcero B gyrB - Total in gyrB 8 Bcero B gyrB - Total in gyrB 8 8(11,8)
YcToumBble K MHbEeKLMOHHbIM Npenapatam « Resistant to injectable drugs 55 (100)
Yctonumebie K Km, Am n Cm « Resistant to Km, Am and Cm 27 (49,1)
rrs eis rrs eis
al401g wt Awt1/ mutl (a14019) wt1,2,3 25 (45,5)
al401g g10a Awt1/ mutl (a14019g) Awt2 1(1,8)
al401g c12t Awt1/ mut1 (a14019) Awt2 1(1,8)
Bcero B rrs « Total in rrs 25 Bcero B rrs« Total in rrs 25 25 (45,5)
Bcero B rrs/eis - Total in rrs/eis 2 Bcero B rrs/eis » Total in rrs/eis 2 2(3,6)
YcroiumBoctb K Km n Cm « Resistant to Km and Cm 2(3,6)
c1402t wt Awt1 wt1,2,3 2(3,6)
Bcero B rrs - Total in rrs 2 Bcero B rrs « Total in rrs 2 27 (49,1)
Hwu3knih ypoBeHb ycTonunBocty K Km « Low level of resistance to Km
wt cl4t wt1,2 Awt2/ mutl (c14t) 3(5,5)
wt g10a wt1,2 Awt2 3(5,5)
wit gl0a witl,2 Awt2/wt2 1(1,8)
wt g10c wtl,2 Awt2/wt2 1(1,8)
wt g37t wtl,2 Awt1 12 (21,8)
wt cl12t wtl,2 Awt2 6(10,9)
Bcero B eis - Total in eis 26 Bcero B eis - Total in eis 26 26 (47,3)
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Tabnuya 3. Pacxox0eHus 8 pe3ysibmamax mecmupo8aHus iekapcmeeHHOU YyscmaumesnbHocmu M. tuberculosis k pmopxuHonoHam u
UHBEKYUOHHbIM NPenapamam MosieKysapHo-2eHemuyecKuMu U goeHomunuyeckumu memooamu
Table 3. Discrepancies in the results of testing the drug susceptibility of M. tuberculosis to fluoroquinolones and injectable drugs

by molecular genetic and phenotypic methods

MGIT Bactec 960 MUK« MIC MWK« MIC | CeksenuposaHue
NS TETES] | MTBDR/ | OfMfx* | To7EcT | MTBDRS/ | Km/Am | Sequencing
Ofx | Km | Am | Cm gyrA//gyrB | (MKr/mn) : rrs//eis (MKr/mn) gyrAn
gyrA//gyrB ug/mi rrs//eis ug/ml whiB7 5' UTR
1 y Y Y Y | G88A/wt//wt | wt//wt 2,0//0,25 wt//wt wt//wt 1,25//0,5 H/n
2 Y Y Y Y D94A//wt | mut3A//wt | 4,0//1,0 wit//wt wt//wt 1,25//0,5 H/A
3 y y y y wt//D500H wt//wt 4,0//0,5 | A1401g//wt | mutl//wt | 40,0//16,0 H/n
4 y Y Y Y wt//D500H wt//wt H/A, wt//wt wt//wt H/A H/A
5 4|y | 4| u | wt/Es40D | wt/Awt | 8,0/40 | wt/gloc Wt/fN At‘;’tZ/ 5,0//1,0 H/n
6 Y y Y Y wt//N538T wt//Awt 2,0//0,5 wt//g37t wt//Awtl 5,0//1,0 H/n
7 Y y y y wt//N538K wt//Awt 2,0/1,0 | A1401g//wt | mutl//wt | 40,0//16,0 H/A
8 y Y Y Y wt//wt Awt1,2//wt | 4,0//1,0 wt//wt wt//wt 1,25//0,5 gyrA D89N
9 Y y 4 y wt//T539N wt//Awt 2,0//0,5 wt//wt wt//wt 2,5//0,5 H/A
10 y y y Y | A90V//D500N | mutl//wt 16,0//8,0 wt//c14t wt//mutl 20,0//2,0 H/n
11 y Yy y Y D94A//wt mut3A//wt 4,0//1,0 wt//c14t wt//mutil 5,0//2,0 H/A
12 y y y Y D94A//wt mut3A//wt 4,0//1,0 wt//c14t wt//mut1 5,0//2,0 H/p,
13 y Yy y 4 D94G//wt mut3C//wt 2,0//0,5 wt//c14t wt/mutl 10,0//1,0 H/A
14 Y Y Y Y wt//wt wt//wt H/p, wt//c14t wt//mut1l 5,0//1,0 H/R
15 y y y Y wt//T539N wt/Awt 2,0//0,5 wt//g10a wt//wt 5,0//1,0 H/A
16 | Y | 4 [wal| u | Gsscrwt | awtl/wt WA wt//gioa | WY CvAt‘g’tZ/ H/n H/n
17 y y Y Y | wt//E540D-2 | wt/Awt 16,0//4,0 wt//g10a wt//wt 2,5//0,25 H/A
18 Y y Y 4 wt//wt wt//wt 1,0//0,25 wt//g10a wt//wt 2,5//0,12 H/A
19 y y Y Y A90V//wt mut1//wt 8,0//2,0 wt//g10a wt//wt 2,5//0,12 H/A
A90V D94A// mut1,
20 y Yy &l Y wt mUt3A//wt 32,0//8,0 wt//g10a wt//wt 2,5//0,12 H/n,
20|y [ u |y | WD e | 4040 | w2t | wesswe2 | 1,211,0 Wia
22 Yy Y Y Y D94N//wt mut3B//wt H/n wt//c12t wt//Awt2 H/A H/A
23|y [y | u |y |CBBAIORE N AWEWE | aon0 | wemt | wewe | 50/10 | whiB7 g298t
24 Y y Y Y wt//wt wt//wt 0,5//0,06 wt//wt wt//wt 5,0//0,5 whiB7 a237g
25 4 y 4 Y wt//wt wt//wt 0,25//0,06 wt//wt wt//wt 2,5//0,25 whiB7 a237g
26 4l y 4l 4 wt//wt wt//wt 0,25//0,06 wt//wt wt//wt 2,5//0,25 whiB7 a237g
27 y y 4 Y D94G//wt mut3C//wt 4,0//1,0 wt//wt wt//wt 5,0//0,5 whiB7 g298t
28 Y y Y Y wt//wt wt//wt 0,25//0,06 wt//wt wt//wt 2,5//0,5 whiB7 a237g
29 Yy Y Y Y D94Y//wt Awt3//wt 8,0//2,0 wt//wt Awt1//wt 0,6//0,5 H/A

34

¥ — MOKcMdnoKcaLunH
* — moxifloxacin

HYK/TEOTMAHOWN 3aMeHbl), HO 1 NO OTCYTCTBMIO OJHOrO WAW He-
CKOJIbKMX U3 Tpex 30HAO0B AMKOro Tuna B gyrA n ogHoro B gyrB
(6e3 onpefeneHus Tuna MyTauuu), HanpaBleHHOE Ha BblsB-
NeHVe MeHee pacnpOCTPaHEeHHbIX 3amMeH B Mpegenax y4vact-
KOB, OXBauyeHHblx TecToM [3, 6]. Cpegn 68 M30NATOB, YCTON-
ymBblx K Ofx, Tectom MTBDRsl ¢ nomoupbio crneunduuHbix
MYT-30Hp0B y 39 (57,3%)uneHTndnumpoBaHbl  MyTauum B reHe
gyrA (B Tom uncne y 5 nsonatos (7,3%) — ABOWHbIE); Y NOMOBU-

Hbl (4/8, 50%) — MyTauum B reHe gyrB npeHTMOULMPOBaHbI Te-

ctom MTBDRs/ v.2 ¢ nomouwpbto crneunduyHbix MYT-30HZOB.
B octanbHbix 15 13 68 n3onatos (22,1%) B gyrA n B 6 13 68 n30-
nAaToB (8,8%) B gyrB myTaumu onpepesieHbl TECTOM MO OTCYTCTBUIO
30HJ0B AMKOro TUMa B 3TUX reHax (6e3 onpepeneHnsa Tuna myTa-
LK), 4TO MOXKET FOBOPUTL TONbKO O «MpeArnonaraemMon ycTonym-
BOCTW». [1nA NOATBEp)KAEHNA, CBA3aHa NN MyTaLmMA C YyCTONYMBO-
CTbio K Npenapaty, Heobxoaum nubo pesynbTat KynbTypanbHOro
TecTnpoBaHua J14, nnbo cekBeHpoBaHWsA (OnpefeneHne HyKneo-

TUAHOW 3amMeHbl) [3].
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Cpenu 29 n30nATOB C pacxoXAeHUAMM B pe3ynbraTax TeCTupo-
BaHuA J14 B 9 (31,0%) (N2N2 1-9) BblAiBNEHbI AMCKOPAAHTHbIE pe-
3ynbrathl onpepenenns J14 kK Ofx gByma TecT-cuctemamu v Kynb-
TypanbHbIM MeTofoM (B ccTeme Bactec MGIT 960), cm. Tabnuuy 3.

PacxoxpeHua B pesynbratax mexpay «Tb-TECT» n MTBDRs/ v.2
Ccpeau YeTbipex YCTOMUMBBIX LUTaMMOB B Bactec-960 6biin cBA3a-
Hbl C PALOM NPUYNH.

B ogHOM cnyyae — ¢ aHanM30oM pa3HOro No pasmepy NokKyca
reHa gyrB pasHbIM1 MONEKYNAPHbIMY TeCT-CUCTEMaMn: B U30NA-
Tax N2 3 n N2 4 «TB-TECT» BbiABUN MyTauuu B gyrB 3a npegenamu
yyacTKa reHa, oxsayeHHoro tectom MTBDRs/ v.2 (c 536-ro no 541-
1 KogoH). Bo BTOpOM — € pa3HoO fnarHOCTUYECKOWN YyBCTBUTENb-
HOCTbIO TECTOB MPU BbISIBIEHN 3aMeHbI, OnpeaensaemMon obenmm
TecT-cucteMamu. Tak, B n3onAate N2 1 ¢ nomoubto «Tb-TECT» BbI-
ABNIeHa reTepope3ncTeHTHaA NoNynAUMA C HU3KNM COAePXKaHemM
MYTaHTHbIX BapUaHTOB B MPUCYTCTBMM YyBCTBUTENIbHbIX 0CObei —
G88A/wt, UTo KOCBEHHO MOATBEPXAEHO 3HaYeHneM MUK odnok-
cauymHa (2,0 mrk/mn).

B TpeTbem cniyyae — ¢ pa3nnuusamu B cnocobe getekunm myTa-
unin: <TB-TECT» BbIABNAET TONBKO Te MyTaLuK, KOTOpble onpeaens-
I0TCA C MOMOLLbIO CreUndUYECKMX ONIUTOHYKNEOTUAHBIX 30HAO0B,
MMMOOUIN30BaHHbIX B F’ApPOreneBblii CybCcTpaT Ha MOBEPXHOCTH
6unounna. B nsonate N2 8 npu tectuposaHun «Tb-TECT» myTaymni
He 6bl10 06HapY»KeHo, Toraa Kak npu nccnegosaHuy MTBDRs! v.2
MMeno MecTo OTCYTCTBME CBA3bIBAHMA aMIJIMKOHOB C 30HAaMu
avkoro Trna 1 n 2 (Awt1,2) B permoHe gyrA, uto CBUAETENbCTBYET
O HaIMuYMM OJHOM NN HECKONBbKUX My TaLUiA.

Mocne cekBeHMpPOBaHUs B KyNnbType Obina BbisiBIEHa HYKJIEO-
TMaHaA 3ameHa D89N B 3ToMm reHe, He npefcTaBneHHasa Ha 6uo-
ynne v NprBoAALLAn K yctonumsoctn K OX [5, 16, 18].

B nATu wrammax, yyBctBuTeNbHBIX K Ofx B cucTeme Bactec MGIT
960, MyTaLuy 6bI1 BbIABIEHBI 06EMMY TECT-CCTEMaMU. B ofHOM
nsonate N2 2 obHapykeHa 3ameHa D94A (MYT-3oHgom mut3A) B
gyrA; B usonatax NeNe 5, 6, 7, 9 ¢ nomowypbto «TB-TECT» BbiABNEHDI
HyKneoTugHble 3ameHbl (E540D, N538T, N538K, T539N) B gyrB (31n
e 3ameHbl onpepeneHbl MTBDRsI v.2 B nokyce reHa ¢ 536-ro no
541-1 KOQOH NO OTCYTCTBUIO 30HAA AUKOro Tuna — Awt). Hanm-
yne yCTOMUYMBOCTU K MpenapaTy B STUX N30NATax NOATBEPKAEHO
MEeToAOM MUKpopassegeHui, npyu stom MUK Ofx coctasun gna
wrtamma ¢ D94A - 4,0 mkr/mn, ¢ E540D - 8,0 MKr/mn, ¢ 3ameHamu
N538T, N538K, T539N - 2,0 mKr/mn.

BbiABneHMe ycTONYMBOCTU K UHbEKLMOHHbIM NpenapaTtam

YCTOMUMBOCTb K WMHBEKUMOHHBbIM MpenapaTtaMm, MO AaHHbIM
KynbTypanbHoro (Bactec MGIT 960) 1 monekynapHo-reHeTnye-
CKUX MeTofOB, Obina BbifiBNIeHa Y 55 (59,8%) 13 92 nccnefoBaHHbIX
WTaMMOB (Tabnmua 2).

B 27 (49,1%) cnyyaax pe3ncTeHTHOCTb MBT K Tpem nHbeKum-
OHHbIM Npenapatam (Km, Am, Cm) 6bina obycnosneHa Hanbonee

pacnpocTpaHeHHOM MyTaumen al401g B reHe rrs, B ABYX Clyyasnx B
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COYeTaHWM C 3aMeHaMU B MPOMOTOpPHOI o6nacTu reHa eis —a1401g/
c12t n a1401g/g10a. laHHasa myTauua onpefeneHa no MYT-3oHay
(mut1) B Tecte MTBDRs/ v.2.

C nomolblo 3TON Xe TeCcT-CUCTEeMbl Y ABYX WTammoB (3,6%)
onpefeneHo Hannyme MyTaumnm B aHanormyHom obnactu reHa rrs
(1400-1 KOAOH) NO OTCYTCTBUIO 30HAa AnKoro Tuna 1 (Awtl). 3ToT
pe3ynbTaT, NPeAnonoXNTeNIbHO, MOXET YKa3blBaTb Ha yCTONYM-
BOCTb KO BCEM TPEM NpenapaTam U AeNCTBUTENEH [0 NOMyYeHUA
pesynbTaTa KynbTypanbHoro TectuposaHua J14 [15]. C nomoubto
«TB-TECT» B 3TOM pervioHe reHa onpepgeneHa mytauua c1402t,
CBA3aHHaA C YCTOMUYMBOCTbIO TONbKO K Km 1 Cm, 4TO NOATBEPX-
[eHo pe3ynbraToM B cucTteme Bactec MGIT 960 gna stux nsons-
ToB [17, 18].

YcTonumBocTb BO36yauTena Tonbko K Km ycTtaHoBneHa B 26
(47,3%) n3onatax u 6bina cBA3aHa C MyTaLUAMN B NPOMOTOPHON
o6nacT reHa eis, OGHapPY>XeHHbIMK O6GEVMU TeCcT-CUCTEMAMM.
B Tpex 3ameHa c14t BbiaBneHa Tectom MTBDRs/ v.2 no MYT-30Hay
(mutl), ocTanbHble — MO OTCYTCTBMIO 30HAOB AMKOro Tmna 1 mn 2
(Awt1, Awt2).

PacxoxpeHuna B oueHke JIY mexay MonekynapHo-reHeTuye-
CKUMU TecT-cuctemamy 1 deHoTunuyeckum metopom (Bactec
MGIT 960) BbigBneHbl y 21 (22,8%) nsonata (NeNe 9-29). lnckop-
OAHTHOCTb pe3yNbTaTOB OTMEYEHA KaK MeXAy MONEeKynApHbIMM
Tectamu (N2 15, 17-20, 29), Tak 1 MeXxAYy MONeKyNAPHO-reHeTnYe-
CKUM 1 BaKTepuonoruyeckum nccnegosarvem J14 k npenapatam
(N2 9,14,16, 21-28) (Tabnuua 3). Y 19 1N301ATOB pacXoXXAeHUs C pe-
3ynbTatamy GeHOTUNUYECKOro TecTupoBaHua J1Y K amrHornmko-
3ugam 6bin CBA3aHbl C HANIMYMEM UM OTCYTCTBUEM MyTauuii B
NPOMOTOPHOW 0611aCcTU reHa eis.

Ona mnkobakTepuin Ty6epKynesa CBOMCTBEHHa eCcTecTBEHHasA
(NpvpogHasn) ycTonunMBOCTb K amuHornmkosmgam (Km v Am), 06-
YC/IOBNIeHHasA CrnocobHOCTbIO  BO3OYyAMTENA MHAKTMBUPOBATb
npenapatbl 3a CYET UX XMMUYECKON MOANOUKALMN C MOMOLLbIO
depmeHTa aueTunTpaHcdepasbl eis (KogupyeTcs reHom eis) [27].
MyTaunm B 3TOI YacTu reHa cnocobCTBYIOT MHOFOKpPaTHOMY yBe-
JIMYEHMIO €ro 3KCNPeccun, HakonneHnio GepmeHTa 1 yCuieHuio
3bdeKTa aueTUNNPOBaHNA 1, Kak CNeacTBre, MHaKTuBauum Km un
Am. Ina Km 3¢ deKT nHakTBaLum BbipaxeH B 3 pasa 6onblue [15,
27], noaTomMy MyTauuMu B eis ABNATCA cneundnyeckumm mapke-
pamy ycTonumBocT K Km; Tem He meHee 3ameHy c14t cBA3bIBalOT
N C HU3KOW CTeneHbio ycTonumeocT K Am [12]. B Hawem nccne-
[0BaHMW 3 n30nATa C 3Tol 3ameHol obnafanu yCTonunBoCTbIO K
Km (tabnuua 2) n 4 (NeNe 10-13) — K 0601M aMUHOTIMKO3MAaM, YTO
nogTeepkaeHo 3HayeHuamu MUK Km n Am (tabnuua 3).

OpyruM  MexaHV3MOM NPOABNEHWUA HWU3KON CTeMeHn YCToWn-
ymBoctn MBT K Km ABndetcA BO3HMKHOBeHMe MyTauuii B 5 He-
TpaHcnupyemoli obnact (UTR) reHa whiB7, KOTOpPbIA CIYy>UT
TPaHCKPUNUMOHHBIM aKTMBATOPOM reHa eis [12, 20]. PesynbraThbl nc-
CnefoBaHMA MOKasanu, YTo Pe3nCTEeHTHOCTb m3onAatoB NON? 23-28

K Km obycnosneHa myTtaumamu B reHe whiB7 5" UTR, BbIABNEHHbIMM
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Tabnuya 4. Accoyuuayus 8bisisIeHHbIX 2eHemuyecKux ceMmelicme ¢ iekapcmeeHHoU dyscmaumesnsHocmoto M. tuberculosis
Table 4. Association of identified genetic families with drug susceptibility of M. tuberculosis

KonnuecTtBo n305ATOB € Pa3fIMYHON JIeKapCTBEHHOWN YyBCTBUTENIbHOCTbHIO
Number of isolates with different drug susceptibility
(n, %) Bcero
[eHoTVN - " Teial
Genotype MJ1Y, ycTonunsocTb MJ1Y, ycTonunsocTb o
MITy * K GTOPXMHONOHaM K MHbEKLMOHHbIM NpenapaTtam Ly* (n, %)
MDR * MDR, resistance to MDR, resistance to injectable XDR *
fluoroquinolones drugs
Beijing = 10 (20,8) 12 (25,0) 26 (54,2) 48 (52,2)
Beijing, BO/W148 2(7,7) 5(19,2) 4 (15,4) 15 (57,7) 26 (28,2)
E-A - - - 2(100,0) 2(2,2)
LAM - 2 (16,6) 2(16,6) 8 (66,8) 12 (13,0)
Ural = 1(33,3) = 2 (66,7) 3(3,2)
Haarlem - 1(100,0) - - 1(1,2)
Bcero - Total 2(2,2) 19 (20,6) 18 (19,6) 53 (57,6) 92 (100,0)

* MJTY — MHOXeCTBeHHanA leKapCTBeHHadA ycTonumBocTb, LUJTY — wmpokasa nekapcTBeHHaA yCTONYMBOCTb.

* MDR - multidrug resistance, XDR - extensive drug resistance.

MeTOAOM CeKBEHMPOBaHUA. TakxKe Ha pe3ynbTaTbl onpeneneHns
JIY K amrHOrNMKo3maamM MOXeT BANATb reTePOPe3NCTEHTHOCTb —
OiHOBPEMeHHOe HaNmyre YyBCTBUTESIbHbIX M MyTaHTHbIX 0cobel
(n3onaTtbl NeNe 16-22), KOCBEHHbIM MOATBEPXKAEHMEM KOTOPOW
ABNATCA HU3KMe 3HaYeHnsa MUK Km (1,2-2,5 MKr/mn), a Tak»ke 06-
Hapy»keHune obenx nonynAumi B nsonate N2 16 ¢ nomoLbto TecTa
MTBDRs/ v.2.

B nzonAte N2 9 obermm TecT-cucteMamMm MyTauui B Irs U Npo-
MOTOPHOW 06acTu reHa eis He 06Hapy»KeHo, Torga Kak B cucTe-
me Bactec MGIT 960 yctaHOBReHa ycTonuymBocTb K Cm, 3HaueHns
MUK Km 1 Am npubnveHbl K KpUTUUECKUM KOHLIEHTPaLMAM, YTO
COOTBETCTBYeT YyBCTBUTE/IbHOCTU M30MATa K aMUHOMIMKO3NAAM.
HecooTBeTCTBME pe3ynbTaToB MONEKYNAPHO-TEHETUYECKOro Te-
CTUPOBaHNA ¢ PeHOTUMMYECKON YCTONUMBOCTbIO M3onATa K Cm,
BO3MOXHO, CBA3AHO C APYTMMWU reHeTUYeCcKMMU MeXaHU3Mamu
PEe3UCTEHTHOCTN, @ UMEHHO MyTaLuaMH B reHax tlyA, gidB nnmn 500
pernoHe rrs [7, 10, 28].

PacxoxpeHna B pesynbratax MONEKYNAPHO-reHeTNUYeCKoro
TecTupoBaHuA nsonata N2 29 (a Takke usonata N2 8) cBsizaHO CO
Crnoco6omM [eTekunMm MyTauuii B ABYX Pa3HbIX TeCT-ChcTemax.
TecTt-cuctemon MTBDRs/ v.2 onpefieneHo npucyTcTBue MyTauum
no OTCYTCTBUIO 30HAa Aukoro Tuna 1 (Awtl), Torga Kak ¢ nomo-
wbto «TB-TECT» MyTaumm B reHax Irs v eis He 6bln 06HapyXeHbl,
4YTO MNOATBEP)KAEHO PEe3yNbTaTOM OLEHKM YyBCTBUTEbHOCTU K
Am, Km 1 Cm B Bactec 960, a Takxe 3HaueHuamm MUK Km n Am
(0,6 MKr/mn 1 0,5 MKr/Mn COOTBETCTBEHHO), MOMYYEHHbIMU METO-
[OM MMKpopa3sBefeHni. Takoh cnocob Aetekumm myTauuii, no-
3BONAA BbIABNATb HOBble reHeTnyecKkne AeTepMrHaHTbl yCTONYM-
BOCTU, yBENMYMBAET BEPOATHOCTb OOHaPYKEHNA CUHOHUMUYHDIX,
He NPUBOAALLMX K YCTONYMBOCTU 3aMeH. B Taknx cnyyanx Heobxo-
VMO NoATBEPKAEHME pe3yfbTaTa C MOMOLLblo 6akTepuonoruye-

CKOro TecTpoBaHusa J14 nnu cekBeHnposaHusa [4].

C nomouwbto «TB-TECT» no aHanu3sy WecTy HyKNeoTUAHbIX Mo-
numop¢dun3mMoB onpeneneHa NpuHagnexHoctb 92 nsonatos MbT
K Hanbonee pacnpocTpaHeHHbIM Ha TeppuTopun Poccnmn reHeTun-
YeCcKnM NMMHUAM (CemencTBam), cM. Tabnuuy 4.

leHoTn Beijing ABnAnca npeob6nagalowyM; OH onpeaeneH
B 74 (80,4%) nsonAatax, BKnw4yaa 26 (28,2%) 13 noacemencTsa
BO/W148,

TPaHCMUCCUBHOCTbIO 1 accoumnaumen ¢ J1Y [13, 19]. B meHbwen

XapaKTEPU3YIOLWErocs BbICOKOW BUPYIEHTHOCTbIO,
CTeneHu npepcTaBieHbl CeMeNcTBa, NpuHagnexawue K EBpo-
nencko-AmepukaHckomy Tuny — 18 nsonAros (19,6%), 13 KOTOPbIX
12 (13,0%) oTHOocunuch K LAM, 3 (3,2%) k Ural, 2 (2,2%) - k EBpo-
nencko-AMeprikaHckomy Tuny 6e3 onpepeneHmsa cemeincrea u 1
(1,2%) - k cemenicTBy Haarlem.

3akniouyeHue

Pe3ynbratbhl TECTUPOBaHWA NEKAPCTBEHHOW UyBCTBUTENIbHO-
cTn KynbTyp M. tuberculosis kK GTOPXMHONOHAM U MHBEKLNOHHbBIM
npenapataMm  MOJNIeKYNAPHO-reHeTUYeCKUMI  TeCT-CucTeMamu
nokasanu, uto «TB-TECT» obnapaer HambonbLien 4YyBCTBU-
TENbHOCTBIO MPU  OMPeAeneHnn TeHeTUYECKUX [LeTePMUHAHT
yctonumoctn K Ofx n Km. Pesynbtatbl «TB-TECT» n MTBDRs/ v.2
OblIVM COMOCTaBVMbI MPY BbIBIEHUN MyTaLuiA, acCOLMUPOBaH-
HbIX C ycToMumBoCcTbio K Am m Cm. [NaBHbIM NpenumyLecTBOM
TecT-cuctembl «TB-TECT» ABNAeTCA BO3MOXKHOCTb OAHOBPEMEH-
HO onpefensTb reHeTUYeckne AeTepPMUHAHTbl YCTOMYMBOCTU
M. tuberculosis K OCHOBHbIM aHTU6GaKTepuanbHbIM NpenapaTam 1
yCTaHaBNMBaTb NPUHaANEXHOCTb BO3OyanTena K Hambonee pac-
NPOCTpaHeHHbIM Ha Tepputopumn Poccuinckon Mepepauun re-
HeTUYeCKUM NuHuam (cemencteam). HGopmauuma, nonyyaemas
Npu LWMPOKOM CKPUHWHTE KYSIbTYp Ype3BblYaliHO BaXkHa ANA 3nu-
LEMMOJIOTMYECKOTO MOHUTOPUHIA — BbISIBIEHUsI O4YaroB Tyb6ep-

Kyne3HOn MHpeKUuUn 1 nyTei ee pacnpocTpaHeHns, 0cobeHHO
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TPAHCMUCCUW MYJNIbTUPE3UCTEHTHBIX LITAMMOB, Kak MPaBUMIO, 4YaeB 3K30reHHOW UHGEKL M U SHOOreHHON peakTnBaLumum Tybep-

CBA3aHHbIX C CEMENCTBOM Beijing, a TaKXe pa3rpaHuyeHunAa cny-  Kynes3a, BblABNEHUA na6opaTopH0|7| KPOCC-KOHTaMHauunn.
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