YIK 579.61

MOJIEKYJIAPHO-TEHETNYECKAS XAPAKTEPUCTUKA N30J4ATOB
M. TUBERCULOSIS Y BOJIBHBIX TYBEPKYJIE3OM JIETKUX I'. ACTAHA
Maiia Anekcanaposna JIBIMOBA!, Amvaryas Paxumoepimesna KYIITYTYJIOBA?,

Cayne Ecaiamosna PAXVMMOBA?, Epaan Mupxaiinaposna PAMAHKYJIOB?,
Po3za 2Kanaposna 2QKYCYIIOBA?, Esrennii Anekcanaposuu XPAIIOB!,

Makcum Jleonnnosny PUIJIINTIEHKO!

THuemumym xumuueckou ouosoeuu u yyndamenmanvrot meduyunvt CO PAH

630090, e. Hosocubupck, np. Jlaepenmvesa, §

2HauuonanvHulil yenmp 6uomexnosoeuu
010000, e. Acmana, ya. 4. Baauxanosa, 13/1

3I'Y IIpomusomybepkynesublil ducnancep
010000, e. Acmana, yr. Maxmymkyau, 14

BriepBeie mpoBeneHO MOJIEKYIsIpHO-TeHeTudeckKoe uccienoBanue meronoM VNTR-tunupoBaHusi M301STOB MUKOOAK-
Tepuil TyOepKyJse3a, BBIAEIEHHBIX OT 46 OOJbHBIX TyOEpKyJIe30M JIETKMX, MpoXuBawoliux B T. AcraHa (Kazaxcran).
WnentudunmpoBano 23 pa3nauyHbIX reHeTHYecKux mpodwisd. I1peobnaganu n3onsatel cemeiictBa Beijing, cocTaBuBime
70 % (32 wzondara). Kiactep M304TOB, MPUHAMICKAIIN ceMeiicTBY Beijing, obiaman 3HAYMTENbHON TeHETUYECKOW
TOMOT€HHOCTBIO, YTO CBUJETEILCTBYET O MOBBIIIEHHOW TPAHCMUCCUBHOCTU M BUPYJIEHTHOCTU JaHHOTO CEMENCTBA Ha
uccaenyemMoit Tepputopun. CTaTUCTUYECKU 3HAYMMBIX PA3IMUMii MEXIY KOJUYECTBOM U30JSTOB AAHHOTO T€HOTHUIA B
rpyIe MEPBUYHO U BTOPUYHO BBISIBICHHOTO TyOepKysie3a He obHapyxkeHo (x2 = 0,360, P = 0,5487). He BbIsiBIIEHO Ha-
JIMYME acCOIMAIIMM MEXIY MPUHAIEXHOCThIO K ceMelcTBy Beijing 1 MHOXECTBEHHOM JIEKApCTBEHHON YCTOMYMBOCTU
uszousatoB (R = 0,00, p = 1,0000). Kpome Toro, HamMu ObL1 BbISIBJIEH 3HAYMTEIbHBIN MPOLEHT U30JITOB (26 %), OTHO-
CAILIMICS K HEUMASHTU(PUIIMPOBAHHBIM TI0Ka ceMmelicTBaM M. fuberculosis 1 UMEIOLINI MHAWBUAYAJIbHbBIE HEKJIACTPU3YIO-

KrECAd TrCHOTUIILI.

KmoueBbie cioBa: Mycobacterium tuberculosis, 1eKapCTBeHHas] YCTOMUYMBOCTb, MyTallUM, CEMEUCTBO

Beijing.

ITocne pasBana Coerckoro Coro3a TyOepKyie3
B KazaxcraHe TmpeAcTaBisieT Cepbe3Hylo IpobJieMy.
YpoBeHb 3a60j1€Ba€MOCTH TyOEpKYJIe30M TIPUHSIT Xa-
pakTep MaHaeMuu 1, mo naHHbsiM oT 2002 1., cocTaBuUII
165,1 na 100 000 HaceneHusI, a B HEKOTOPBIX 00Ja-
CTSIX 3TOT MoKa3aresb JoxoauT a0 268 na 100 000 [1].
Ha ceromusiinuii meHb Gosmee 60 ThICSY TpaxkmaH
Kazaxcrana 6oibHBI TyOepKyae3oM. I1o cratuctuye-
CKMM JaHHBIM, HamboJiee HeOJIaronpUSITHBIM paiio-
HOM B pecrnyosiuke siBisieTcst 3amanHblii KazaxcraH,
a MMEHHO AKTIOOMHCKAasi, ATbhIpaycKas, 3allaaHo-
Kazaxcranckasi, Keizpuiopauackass u1 MaHrucrayckast
obnactu [2]. Cutyalusi OCJIOXHSIETCSI YBEIUUYCHUEM
yucaa u30asAToB M. tuberculosis ¢ MHOXECTBEHHOM
JIEKapCTBEHHOM YCTOMYMBOCTBIO, @ TAKXKE IITAMMOB C
TOBBIIIIEHHOM CITOCOOHOCTBIO K TPaHCMUCCUBHOCTH,
TaKMX KakK IITaMMBI cemeiictBa Beijing M. tuberculo-
sis [3]. B cBg3M ¢ 3TNM, a TakKKe HATMIMEM OOJIBIITON

tepputopun Poccuiickoit Denepany, rpaHuYalleii
¢ KazaxcraHoM, ¥ 3HAUUTEIBbHBIMU MUTPALIMOHHBIMU
TTOTOKaMM MEXIY HUMM HaM TIPEICTaBISIETCS aKTyaslb-
HBIM U3yYeHUE MOJIEKYISIPHO-TEHETUYECKMUX OCOOEH-
HOCTEUW M30JISTOB, LIMPKYJIUPYIOIINX HA JaHHOW Tep-
PUTOPUH, C TIOMOIIbIO COBPEMEHHBIX MOJIEKYJISIPHbBIX
METOMIOB TUIIMPOBAHUS U OIpEAeSIeHUs JIeKapCTBEH-
HOI ycToiunBOCTU. M3BECTHO, UTO PE3MCTEHTHOCTD K
W30HUA3WAY BBI3bIBAETCS MyTALMSIMU U JEJCLUSIMU B
reHax inhA, katG, B MexXXreHHOM perroHe oxyR-ahpC.
Pe3ucteHTHOCTh K pUbaMIIUIUHY 4Yallle BCETO BbI-
3bIBAIOTCSI PA3IMUHBIMU MYTAlUSIMU U JEICUUSIMU B
«KOPOBOM» DPETHOHE, pasMepoM B 81 T.H., y4yacTke
reHa rpoB, xomupymwoiiero B-cyorenunuity JIHK-3a-
pucuMoit PHK-nmommumepaswr [4, 5].

B Hacrogueit pabore Mbl BIEpBble MPOBEIU
MOJIEKYJISIPHO-TEeHETUYECKOe TUTTMPOBAHUE U30JISITOB,
LIMPKYJIUPYIOIIMX Ha Tepputopuu r. AcraHa, Kazax-
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cradH, ¢ TioMolinbio MeTonoB VNTR-tunupoBaHus.
Taxke ObLTM M3yYeHBI MYTallMd B T€HaX, acCOLIMU-
POBaHHBIX C BO3HMKHOBEHMEM YCTOMYMBOCTH K pH-
daMIUIIMHY M M30HMA3UAY, OIpene]eHbl MX YacTo-
TBI, HaiiIEeHbI KOPPEJISILIMY MEXITY HaJIMYMEeM TOU MJIn
WHOM MyTallMU ¥ IIPUHAMIIEKHOCTBIO K OIpeAeIeHHO-
My T€HOTUITY MUKOOAKTEPUIA.

Marepuaa 1 METOIbI

B paGore ObUIM MCIOJIL30BaHBI 46 U30JATOB
M. tuberculosis, oTobpaHHBIE CIy4YaiHBIM O0O0pPa30OM,
BoIIeeHHBIE B TeueHUe 2004 T. oT OOJBHBIX, MPO-
KHMBAIOLIMX B Pa3JIMYHBIX paiioHax T. ActaHa, Ka-
3axcTaH (cpeguuii Bo3pact — 40 jetr). B BBIOOpPKY
BXOMWJIM TIAIlMEHThI KaK XeHCKoro (13 OOJbHBIX),
TaK M MyxXckKoro mojia (33 6onpHbIX). Ilpeobmamanu
OOJNIbHBIE C OUATHO30M <«WH(UIBTPaTUBHBINA TyOep-
Kyse3 Jerkux» — 39 yemoBek (85 %); ¢ ¢oubGpo3HO-
KaBEepPHO3HBIM TyOepKyse30M ObL1o 7 uesioBek (15 %),
¢ JHMCCEeMUHMPOBAHHBIM TyOEpKyJe30M JIETKUX —
7 (15 %), ¢ xa3eo3Hoit mHeBMOHMe — 1. M3omarhl
MMKOOaKTepuil TyOepKyse3a BblpallliBaiu B TEYECHUE
4 nenenb Ha cpene JleBeHiuTeiiHa — MeHceHa, oHM
OBUIM MPOTECTUPOBAHBI Ha YYBCTBUTEIBLHOCTh K M30-
HUA3WIy, 3TaMOyTOITy, pu(aMIUIIMHY, CTPEIITOMMIIA-
HY METOIOM MUHMMAJIbHBIX MTHTMOMPYIOIINX KOHIIEH-
Tpauuii. B 1aHHOM McClIeIOBAaHUU ObLIM COOIIOIEHbBI
BCe OMOITMYECKHME HOPMBI, IOJYYEHO omoOpeHue
JIOKAJIbHOTO KOMMTETA 10 MEAMLIMHCKON 3THKe. BbI-
nenenue JAHK w3 kynetypel M. tuberculosis ipoBo-
nuiock cormacHo metoguke Dick van Soolingen [6].
VNTR-TunupoBaHue BBITIOJHSUIM 10 paHee OMNUCaH-
Hoit Metonuke [7]. Jnst VNTR-tunmpoBaHus 10KycoB
ETR A, B, C, MIRU2, MIRU4, MIRU10, MIRU16,
MIRU20, MIRU23, MIRU24, MIRU26, MIRU27,
MIRU31, MIRU39, MIRU40 npoBomwiv moJmme-
pasHyio 1nennHyo peakuuio (IT1[P) B KoHeyHOM 00Be-
Me 20 MKI1, cogepxameMm 65 MM tpuc-HCI (pH 8.9),
16 MM (NH,),SO,, 1,8 MM MgClL, 0,05 % Tsun 20,
0,2 MM gHT®, 1 MKM COOTBETCTBYIOILIMX OJIUIO-
HYKJIEOTUIHBIX TpaiiMepoB, 1 eIWHUIy aKTUBHOCTHU
Taqg-AHK-noaumepasbr, 1—10 Hr renomuoit JIHK
M. tuberculosis. CTpPyKTypbl OJWUTOHYKJICOTHUIHBIX
npaiiMepoB TIpUBeICHBI B Tadaune. Peakiinio BbINOJI-
v Ha amrummdukarope iCycler (Bio-Rad, CIIIA)
¢ HavaJibHOM nmeHartypauwmeit ipu 96 °C (3 MuH), na-
JIee B TeueHMe 33 LIMKIIOB ¢ AeHarypanueit npu 95 °C
(5 ¢), otxurom mipu 60 °C (10 ¢) u 3I0HTALIE TTPU
72 °C (20 ¢) [6, 8]. Yncao Komuil TAaHAEMHOTO MOBTO-
pa pacCUMTHIBAIM B 3aBUCUMOCTH OT pa3mepa IILIP-
¢parmeHTa u Qrankupytomeit oonactu. CTpykTypy u
YHCJIO KOIUI MOBTOPOB BHIOOPOYHO BepUdUIIMPOBa-
JIA TIPSIMBIM CEKBEHUPOBAHUEM aMIUTM(UIIMPOBAHHBIX
¢parmenToB JJHK. I'eHoTumm xaxmoro u3oJjisitTa OTO-
Opaxanm Kak Habop u3 15 mudp, rome Kaxmas mudpa
15-3Ha4HOrO HOMEpa ITOKAa3bIBaja YMCJIO KOMUM CO-
OTBETCTBYIOILLIETO TaHAEMHOro IoBTopa. CTaTUCTH-
YeCcKylo 00pabOTKy IIPOBOAMJIM C MCIIOJIb30BaHUEM
MporpaMMHOro makera Statistica 6.0 (Statsoft Inc.).
KnacrepHblii aHa/IM3 C IMMOCTPOSHUEM JIEHIPOrpPaMMEI
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Tabauua

Hykaeomuonwsie nocaedosamenvHocmu npavimepos,
ucnoav3yemole 8 pabome

Hassanme Hykneornanas CTpyKTypa
npaiimepa Y A PyKTYp
ETRAI1 5’-GATTGAGGGGATCGTGATTGG-3’
ETRA2 5’-CAGCTAGGCACTCCTGAGATTCC-3
ETRBI1 5’-BGCGAACACCAGGACAGCATCATG
ETRB2 5’-GGCATGCCGGTGATCGAGTGG
ETRCI1 5’-CCTTATGCTTTGCCTGTTTGACC-3’
ETRC2 5’-TGTTCGGGGTGAGAAGATCG-3’
MIRUO02U 5’-CAGGACACGGGTTCTACTG-3
MIRUO2R 5’-GGACTAGGTCGAGGTTGTGTC-3’
MIRU04U 5’-CAGGTCACAACGAGAGGAAGAGC
MIRUO04R 5’-GCGGATCGGCCAGCGACTCCTC
MIRUIOU | 5-GACTTCCAACAGCACCGTCTTATC-3
MIRUI10R 5’-TCGCACCGATCACGCTACG-3’
MIRU16U 5’-GTTGGAAACGGCGGTTATTGAC-3’
MIRU16R 5’-CGGAGTCGTCCAGCAAGACC-3
MIRU20U | 5’-TCGGAGAGATGCCCTTCGAGTTAG -3
MIRU20R 5’-TCACGGTCTCCGCACTAACG-3%
MIRU23U 5’-CTCACCAGGATCGCCAAACC-3
MIRU23R 5’-TCTGACTCATGGTGTCCAACC-3’
MIRU24U 5’-GCTTGTGCGGGAAGGCTA-3¥
MIRU24R 5’-CGATCGCGGATCTTTGCT-3’
MIRU26U 5’-CCAGCAGTTGAGCACAGTTCG-3
MIRU26R | 5-GGATAGGTCCGAGTTCGATTTCC-3
MIRU27U 5’-CGGTGACCAACGTCAGATTC-3’
MIRU27R 5’-ACGTGACGGGGCATCTTC-3’
MIRU31U 5’-CCTTATGCTTTGCCTGTTTGACC-3’
MIRU31R 5’-TGTTCGGGGTGAGAAGATCG-3’
MIRU39U 5’-GTCAACAGACCACTAGACAAGCC-3
MIRU39R 5’-GCAGCGTCCGTACTTCCG-¥
MIRU40U 5’-GCAAGAGCAAGAGCACCAAGC-3’
MIRU40R |5 -TGTCTAATCAGGTCTTTCTCTCACGC-3’
MSPA 5’-CGATCTGGTCGGCCCCGAAC-3
MSPB 5’-TTCGTCGGGGTGTTCGTCCA-3’
MUTS531U 5’-AAACCACAAGCGCCGAATGTC-3’
MUTS531R 5’-TCTGATCGGCTCGCTGTC-3’
RPOBI 5’-AACCGCCGCCTGCGTACGGT-3

BBITIOJTHSITIA C MCITOJIb3oBaHMeM Kputepuss UPGMA
(unweighted pair-group average) m Metoma Neighbor
Joining (MeTom oO0BemMHEHUS OMVKAMIIMX COCEHEH).
g ompenenenust MyTauuii B 315-M KOJOHE TeHa
KatG u B 531-M KomoHe TeHa rpoB ammmmdumpona-
M (pparMeHT, copepxammii 315-M KogoH reHa katG,
u ¢dparMeHT, comepxailero 531-ii KogoH reHa 7poB.
Janee mpoayKThl aMILIM(GUKAIIUY ITOABEPraiv TUAPO-
3y 3HIoHYKIeazamu pectpukiuu Mspl (C*CGG) u
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BstPAI (GACNN"NNGTC) coorBerctBeHHO («Cub-
9H3UM», T. HoBOCHOUpPCK).

Mytanmio B 315-M KomoHe TeHa katG onpenelism,
npoBoasd ruapon3 10 MKIT poayKTa aMIUTMMUKALTINA
¢ momonipio epMmenTa Mspl. Oommit 00beM cMmecH
coctaBstl 15 M. OmHy eaMHMIy aKTMBHOCTU (ep-
MEHTa J00aBIISUIM IBaXAbl, C THTEPBAJIOM 1 4, 1 MHKY-
oupoBanu nipu 37 °C. Jlanee pecCTpUKIIMOHHYIO CMECh
aHaymu3upoBain B 8%-HoMm I[TAATL. ®parMeHTHl K-
HoOM 72, 57 1 6 I1.H. COOTBETCTBOBAIN AJUIETIO «IUKOTO
TUMa» TeHa katG, dparMeHTHl pasmepom 72, 36, 21 n
6 m.H. — MyTtauuu B 315-M KomoHe reHa katG.

Jmsg onpenenennss Mytauuy B 531-M KomoHe reHa
rpoB TIpoAyKT aMIUIM(UKALIMY TTOABEePrajy TUAPOJII-
3y 3HAOHYKJIea3on pecTtpukuuu BstPAI. Insg sToro B
OIVH W3 OJIMTOHYKJICOTUAHBIX IIpaiiMepoB ObUIa BHE-
CeHa 3aMeHa ISl CO3JaHusl caiiTa y3HaBaHUS JaHHOM
SHAOHYKJICA3bl B Cllydyae IPUCYTCTBUS aJUICNIS «IMKO-
ro Tuna» B amIuuguiposaHHoMm ¢parmente JJHK.
T'uaponus npoBoauu 2 4 B 25 MKJI C UCIIOJIb30BaHU-
eM 20 MKJI aMITTM(UKAITMOHHON CMECH, COIepKaIlIei
¢dparment 153 m.H. Ha xaxayio peakiilmOHHYIO CMECh
Opay o 2 eAMHUIIBI aKTUBHOCTU 3HIOHYKJIEAa3bl pe-
crpukuun BstPAI n maky6uposamu mipu 65 °C. lanee
MPOAYKTHl PECTPUKLIUM aHAJIU3UPOBAIU B 8%-HOM
TTAAT ¢ nocnenymwolueit Busyanusauueit JIHK 6pomu-
cTeiM atuaveM. ®OparMeHTH IIMHON 153 ILH. COOT-
BETCTBOBAJIM aJUIENII0 «MYTaHTHOTO THIIa», (hparMeH-
Tl JJIMHON 135 1 18 m.H. — ajuIento «IUKOro TUIIa».
IIpsimoe cekBeHUpOBaHUE «KOPOBOW» O0JIACTU TeHa
rpoB OBLIO BBHITIOJHEHO Ha aBTOMATUYECKOM CEKBEHa-
tope ABI 3130XL Genetic Analyzer (Applied Biosys-
tems, CIIIA) ¢ ucronp3oBanneM Habopa Big dye 3.1.

Pe3ynbTaThl U 00CyKIeHHE

IMIpu VNTR-TunupoBaHMM C WCIIOJIB30BAHUEM
15 monuMopdHbBIX J10KycoB 46 obpasuos JHK M. tu-
berculosis OBITO MACHTUGUIIMPOBAHO 23 TEeHETHYE-
ckux Tumna. Ilo pe3ynbraTaM THOUPOBAHUS 26 U30-
JISTOB BXOOWIM B KJIACTEpPhl Pa3IMYHOTO pa3Mepa
(¢ xoapdpuumeHtom pazmmuusg < 0,1), ocraabHbIE
20 M30JSITOB UMENU YHUKAJIbHBIA A JAaHHOW BbI-
0opKHU aJlieNbHBIN npoduiib. Ha ocHOBe pe3yabTaToB
VNTR-tunuposanus ObLla IMOCTpOEHA ACHIpPOrpaM-
Ma KJacTepu3aluu u30a9ToB M. tuberculosis (puc.).
Munexc auckpumuHainuu [oHTepa XazacoHa
(HGDI) mannoro meroma cocrtaBua 0,848, mpoieHT
Kimactepu3anuu — 54 %. Ha manHo# meHmporpamme
BUITHO OOHY OOJIBIIIYIO BETBb, COCTOSIIYIO M3 M30JI5I-
TOoB M. tuberculosis cemeiictBa Beijing, 1 HECKOJIbKO
MEJIKMX, KOTOPbIe BKJIIOYAIOT B Ce0S1 YHUKAJIBHEIC I10
aJuIeIbHOMY HPOMWII0 U30JSIThl. MBI IMOJYYUIN, YTO
32 uzonsra (70 %) mpuHamexat ceMeiicTBy Beijing.
Knactep, comepkaiuii JTaHHbIE U30JISIThI, OBLT TOMO-
TeHHBIM, UYTO TOBOPUT 00 MX HeJaBHEW TPAHCMUCCHUMU.
IMonydyeHHbIe pe3yabTaThl COBNANAIOT C JUTEPATYPHbI-
MM JaHHBIMU: TaK, IMPY T€HOTUIIMPOBAHUM U30JISTOB,
uupkynupytomnx B Kaszaxcrane, 70,4 % cocraBisi-
JIM M30JIIThl, MpUHAAIexallue K cemeictBy Beijing,
MpUYEM KX KiIacTepusanus coctaBuia 81 %, 4yto Tak-
Ke TOATBEPKAAeT BBICOKYIO CTEIIEHb TPaHCMMCCHB-
HOCTM H3y4aeMbIX M30iITOB [2]. CTOUT OTMETHTb,
YTO, HECMOTpsS Ha TOMOIEHHBI KJIaCTep TE€HOTHIIA
Beijing 1 ero mpeobnagaHue B UCCleTyeMOll BbIOOpD-
Ke, TpouIb pe3UCTEHTHOCTU JAHHBIX U30JISITOB ObLT
pasHblii. [IpyunHONi TOMY MOTYT OBITH W pa3IUYHbIC
WCTOYHUKHU 3apaXeHUsl, U MOTPEIIHOCTU B TIPOTHBO-
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Puc. Jlendpoepamma kaacmepuzayuu 46 uzonamoe M. tuberculosis, evidenennbix om nayuenmos, npoxcugarouux 6 2. Acmana,
Kazaxcman, nocmpoennas no pezyrsmamam VNTR-munuposanus ¢ ucnonvsoeanuem 15 noaumopgruix 10kycos.
Ocb abcyucc — Koagguuuenm pazauyus U3oAsmos, ocb 0poUHam — HoOMepa U30AAMoe
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TyOEpKYJIe3HOI Teparuu y 3TUX MalUeHTOB. AJLIETb-
HBIl Tpoduib mo ucnoabdyeMbiM VNTR-nokycam
233325153533424 wumenu 16 WM30IATOB  ceMeli-
crBa Beijing, 233315153533424 — 6 U30J4TOB,
233325173533424 — 4 wmzongTra, Y OCTaIBHBIX TpeX
U30JISITOB ObLT YHUKAJIbHBIM ISl JaHHOW BBIOOPKU
reHeTu4YecKuii mpoduiab. M30J4Thl C FeHETUYECKUM
npodwiem 233325153533424 wu 233325173533424 B
JTAHHOM BBIOOPKE cOoCTaBWIM 23 %, MO JTUTEPATypHBIM
NAaHHBIM OHU OTHOCATCA K TumaM M2 u M11 coort-
BeTCTBeHHO [9]. JlaHHbIE U30JISTHI COCTABIISIIOT OKOJIO
88 % Bcex m3onSATOB ceMmelicTBa Beijing, mupKynupy-
JOLIMX Ha TeppuTopuM asuarckoil yactu P® [10], u
77 % — B eBporneiickoii yvactu P® [11]. B cocenHeit
¢ Kazaxcranom Kuprusum mrammsl Tuma M2 cocra-
B 50 %, a M11 — 2 % [12]. 1o nuteparypHbIM
JIAHHBIM, 3TU U30JIThl 00J1a1a10T MOBBIIIIEHHOM OTHO-
CUTEJILHOM MPUCIIOCOOTIEHHOCTHIO U POCTOM B MaKpo-
daranbHbIx KieTkax THP-1, BeIicOKO# cmOCOOHOCTBIO
WHIYLMPOBAaTh HEMPOTEKTUBHBIN CUHTE3 LIMTOKWHOB
1 Hekpo3 MakpocdaroB [9]. JlaHHble OuoIOTHUYECKUE
XapaKTepUCTUKU MUKOOAKTEpUil CIIOCOOCTBYIOT MO-
BBILIEHHOW TPaHCMUCCUBHOCTU W BUPYJIEHTHOCTH,
MO3TOMY BBISIBJIEHME TaKWX IITAMMOB C TOMOIIbIO
MOJIEKYJISIPHO-TEHETUUECKHX METOAO0B OyIeT Crocob-
CTBOBaTh Kak OoJjiee 3(pdeKTUBHOMY NPUMEHEHUIO
JIEKapCTBEHHOM TepanuM, Tak U pelleHUI0 CTaHAapT-
HBIX MOJIEKYJISIPHO-3MUIEMUOJIOTUYECKUX 3a1a4.

Y naumMeHTOB ¢ BEpBbIe BLISIBICHHBIM TyOEpKyJie-
30M HauOoJblliee pacrpoCTpaHEHUE MMEIU W30JIAThI
cemeiictBa Beijing — 11 uzomastos (79 %). B rpymme
BTOPMYHO BBISIBJIEHHOTO TYyOepKyJjie3a W30JSIThl Ce-
MeiictBa Beijing coctaBuimm 65 % (21 usonsr). Takum
00pa3oM, CTATUCTUYECKU 3HAUUMBIX Pa3IMuUil MEXTY
KOJIMYECTBOM M3O0JISITOB JAHHOTO T€HOTHUIIA B IpyrIe
MEePBUYHO U BTOPUYHO BBISIBJIEHHOTO TYOepKyJjie3a HeT
(x*> = 0,360, P = 0,5487), 4T0 MOXeT OBITH CBSI3aHO
C OCOOEHHOCTSIMU 3MUAEMHUOJIOTMYECKON CUTYalluu B
JTAaHHOM pEeruoHe WJIM opraHu3alueil coopa Marepua-
Jla. AHaJIOTMYHbIe JAaHHbIE OBLIM TOJyYyeHbl B pabo-
te Kubica u coaBT., rIe pyu TUITUPOBAHUU U30JISITOB
M. tuberculosis, IUpKyIUpyOIINX Ha TeppuTopun Ka-
3axcTaHa, M30JISITH ceMmelicTBa Beijing npeobiananu B
IpyNme W MEepBUYHO, U BTOPUYHO BBISIBJIEHHOTO TYy-
bepkyresa [2].

2 u3oJiATa TMpuHaIIexano Kk cemeiictsy LAM, c
reHeTWUecKMMM mpodumamu  134323153224222 n
134314152224222, oTIMYAIOIIAMUCSI APYT OT ApY-
ra omHoi komueil B jokycax MIRU20 u MIRU27.
OctanbHbie 12 n301a1oB (26 %) MBI HE CMOIJIM OTHE-
CTU HU K OJHOMY U3BECTHOMY paHee CEMEICTBY.

M3015TI  OBUTM  TIPOTECTUPOBAHBI C TOMOIIIBIO
MeTOIa MMHUMAJIBHBIX WHTUOUPYIOIIMX KOHIEHTpa-
Ui Ha YCTOMYMBOCTh K M30HUA3UIY, PUMaAMITMIIIHY,
CTPENTOMUIIMHY U 3TaMOyTOJy. YCTOMYMBOCTb K M30-
HMa3uay Obuta oOHapyxeHa y 32 usonmsaroB (69 %), K
pudammuuHy — y 24 (52 %), K CTpENTOMULIMHY —
y 36 (78 %), x stambyroiny — y 18 (39 %). 37 nzonartoB
(80 %) ObUTM YCTOWYMBEI ITO KpaifHe# Mepe K OTHOMY

110

npemnapaty. 23 uzonara (50 %) vMenu MHOXECTBEH-
HYIO JIEKQPCTBEHHYIO YCTOMYUBOCTD, T. €. Cpa3y K ABYM
IperapaTaM — M30HUA3UAY U prudaMITMIIIHY.

Bribopka ObL1a ucciaegoBaHa Ha Hajadyue MyTa-
oun B 315-M KomoHe TeHa katG, OTBETCTBEHHON 3a
BO3HMKHOBEHME YCTOMYMBOCTU K M3oHMa3umy. C mo-
MOIIbIO TEHOTUIIMYECKOTO TeCTa OBLIO BBISIBJICHO, YTO
cpeay M30HWA3WI-YCTOMYMBBIX M30JIATOB 27 (84 %)
umenun 3ameHy Ser315Thr rena katG. Tlpu stom u3
Hux 21 wmsonsat (68 %) mnpuHamIexand CeMeHCTBY
Beijing. B Poccuu ux ynenbHBI BeC 3HAUYMTEIBHO
Bbilie — 96,8 % u3ongaToB ceMelicTBa Beijing nmelor
MmyTtanuio B 315-M KogoHe reHa katG [13]. OcranbHbIe
6 W3OJIATOB TpHWHAUIEKATW K IPYTUM CeMeiCTBaM.
Y 5 u30oHMA3UA-yCTOMYUBBIX U30JISITOB HE ObLIO 00-
HapyXeHo 3aMeHbl B 315-M KomoHe reHa katG. Mbl
MIPOTECTUPOBAIM AAHHBIC M30JSITHl HA HAJIU4HUe MY-
Taluu B reHe ahpC U OOHAPYXWIU B ABYX CIIydasix
3ameny G—A B 46-ii IO3ULIMKU T'eHa, YTO TaKXe 00JIH-
raTHO Be/leT K BOBHMKHOBEHUIO YCTOMYMBOCTU K M30-
HMA3uay. B ocTalbHBIX Tpex cliydasix MyTalldii B TeHe
ahpC obHapy:XeHO He OBLJIO, YTO MOXKET TOBOPUTH O
HAXOX/ICHUU MYyTallMi B IPYTUX F€HAX UM O MOTrpeli-
HOCTSIX (DEHOTUIUYECKOTO TecTa. YyBCTBUTEIHLHOCTD
" crennprIHOCTh, JaHHOTro Tecta coctaBwim 100 u
79 % COOTBETCTBEHHO.

Cpemn 24 pupaMIMIMH-YCTOMYMBBIX H30JISITOB
tonbko 12 (50 %) wmenu 3ameHy B 531-M KomoHe
reHa rpoB. Tloxoxue pe3yabTaThl ObUIM TTOJTYYEHBI B
Kurtae v B Unauu, roe mytanuu B 531-M KooHe TeHa
rpoB ObLIM 3aduKkcupoBaHbl B 59,2 u 54,5 % ciyya-
eB cooTBeTCTBeHHO [14, 15]. OOpasupl, yCTOMYUBHIE
K pupaMnuimHy, HO He UMEoIe MyTaluu B 531-m
KOJIOHE TeHa rpoB, OblIN CeKBeHUPOBaHHI. B 4 ciyda-
ax (16,6 %) HaluM 3aMeHy B 526-M KOIOHE, U3 HUX B
mByx caydagx CAC—TAC, u B nByx ciaydagx CAC—
CTG. VY onHoro usonsTa (4 %) 3aMeHBI OBUIM B IBYX
komoHaXx — B 511 CTG—CCG u B 515 ATG—ATA, n
B omHOM citydae (4 %) — B 516-M komone GAC—GTC.
Myrtauuu B 511-M, 515-M, 516-M, 526-M KogoHAaX Tak-
K€ acCOIMUPOBaHbl ¢ BOBHUKHOBEHUEM YCTOMUMBO-
CTU K pudaMIUIMHY, OMHAKO YacTOTa UX BOZHUKHO-
BEHMSI MEHBIIIe, YeM B 531-M KomoHe. DTO CBI3aHO C
TOHVKEHHOM OTHOCUTEIBHON IPHUCITIOCOOJIEHHOCTHIO
W30JI5ITOB, HECYIIIMX NTaHHbIE MyTalluM B TeHE rpoB, B
CpaBHEHUHU C aJuleJIeM «IuKoro tumna» [16]. B 6 ciy-
yasax (25%) u3 24 pudaMIUIUH-YCTONYMBBIX U30JIsI-
TOB, Mbl He HallUIM MYTallUii B «KOPOBOM» DPETrMOHE
reHa rpoB, 4TO MOXET TOBOPUThH O MOTPEIIHOCTSIX (e-
HOTUIUYECKOTO TecTa WJIM O CYLIECTBOBAHUU WHBIX
MEXaHU3MOB BO3HUKHOBEHUS JIEKAPCTBEHHOMU yCTOM-
YUBOCTU MyTallMil B Apyrux reHax. YyBCTBUTEIbHOCTh
1 CIeU(PUIHOCTh JAHHOTO aHaju3a COCTaBUIU 95 u
78 % COOTBETCTBEHHO.

Tonpko 10 wm3onaroB cemeiictBa Beijing (31 %)
UMeIn MyTauuio B 531-M KomoHe reHa rpoB, ogHaKo
W3 JIUTePaTypHBIX TaHHBIX M3BECTHO, YTO OHA BCTpPE-
qaetrca B 77,3 % ciydaeB B maHHOM cemelicTBe [13].
Panee B pabore Hillemann ¥ coaBT. IIpd TUIIUPO-
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BaHUU H30JISATOB, LMPKYJIUPYIOUIMX Ha TEPPUTOPUU
Kazaxcrana, ObIJIO MOKa3aHO CTaTUCTUYECKM JOCTO-
BepHoe (p = 0,027) yBenmueHNE 9aCTOTHI MyTalliM B
531-M KomoHe TeHa rpoB cpemy M30JISTOB CeMENMCTBA
Beijing (71,2 %) mo cpaBHEHMIO C M30JSITAMU, TPU-
HaJjIexXallMu K ceMelicTBy non-Beijing (46,2 %) [3].
B uccnenyemoii BbIOOpKe M3OJSTHI cemeilicTBa Beijing
He 00JIagaloT accolMaleil ¢ MHOXKECTBEHHOM JieKap-
ctBeHHOU yctoituuBocTthio (R = 0,00, p = 1,0000), a
TaKkke ¢ HaauyueM Mytaiuii B 531-m u 315-M Komo-
Hax B reHax rpoB u katG (R = 0,205293, p = 0,171100,
R = 0,12766, p = 0,155709 cOOTBETCTBEHHO), 3TO
OTpaXaeT KOHKPETHYIO BMIUAEMUOJOTMYECKYIO CH-
Tyallii0 Ha JAHHOW TEPPUTOPUH, TAE LUPKYIUPYIOT
MHMKOOaKTepnu TyOepKyJse3a C OIpeAeICHHBIM IIPO-
¢uem pesucreHTHOCTA. OTCYTCTBHE KOpPPEISLIU
MEXIYy JaHHBIM T'€HOTUIIOM M HaJIM4YMEM BBHILLIECyKa-
3aHHBIX MyTalMi Takxke 3acdukcupoBaHo B Kwurae,
Anonun, Kopee u TaiiBane [17]. Takum obGpazom,
accolaiuu reHotumna Beijing ¢ MmyTtauusiMu, cBsi3aH-
HBIMU C BO3HUKHOBEHUEM YCTOMYMBOCTU, 3aBUCST OT
HCCIIeIyeMOro pervoHa. Bo3MOXHBIMM TpUYMHAMM
9TOTO SIBJISIIOTCS Pa3JIMYHbIE KYPCHI JIEUEHUSI, BHIOOD
aHTUOMOTHKA, MHINBUIYaJbHbIE OCOOEHHOCTH Iallk-
€HTOB.

3akioyeHue

B manHOM mccienoBaHUY BIIEPBHIE 0XapaKTEePHU30-
BaJIM TEHETUYECKOE pa3HOooOpa3ue U3ojsIToB M. tuber-
culosis, BBIIEJICHHBIX OT MALIMEHTOB, MPOXKUBAIOIINX B
r. ActaHa. beutn onpeaeaeHbl YaCTOTHI BCTPEYaeMOCTU
MaXOPHBIX MYyTallUii, acCOLIMUPOBAHHBIX C BO3HUK-
HOBEHUEM YCTONYMBOCTUA K M30HMA3UAY U pUPaMITH-
1uHYy. BeIsiBIeHO npeobiamnaHye M30JISITOB CeMENCTBa
Beijing, moka3ana 0oJbIrast TOMOT€HHOCTh 3TOTO KJIa-
cTepa, YTo €lle pa3 MOATBEPKAAET €0 ITOBBIIICHHYIO
TPaHCMMCCHUBHOCTh. B maHHOI1 BEIOOpKE BCTpEYaInCh
KaK yCTOMYMBEIE, TaK M YYBCTBUTEIbHBIC K ITPOTHUBO-
TyOepKyJIe3HBIM IIpernapaTaM U30JISIThl ceMelicTBa Bei-
jing, ¥ HaMX He ObUIO MOKa3aHO acCcolaly JaHHO-
ro CeMelcTBa C JIEKApCTBEHHON YCTOMUYMBOCTBIO, YTO
TOBOPUT 00 MHAMBUIYATbHBIX OCOOEHHOCTSIX HaHHBIX
M30JISITOB, LUPKYIUPYIOIIUX Ha KOHKPETHON Teppu-
Topuu. B manbHelIIeM BBISIBJIEHHE OCHOBHBIX (DMJIO-
TEHETUYECKMX CEeMENMCTB MUKOOAKTepuil TyOepKyJie3a
W OIMCAHME WX CBOWCTB, OCOOCHHO JIEKApPCTBEHHOM
PE3UCTEHTHOCTU, OyIeT CIIOCOOCTBOBATh BLIOOpPY 00-
nee >PEPEKTUBHBIX TMPEBEHTUBHBIX Mep B OOpnde C
TyOEpKYJIE30M B YCIOBUSIX CJIOXHON 3MUASMUYECKOM
cuTyaunu Ha tepputopun Kaszaxcrana.
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MOLECULAR-GENETIC CHARACTERISTIC OF M. TUBERCULOSIS STRAINS
OF PATIENTS WITH PULMONARY TUBERCULOSIS FROM ASTANA
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630090, Novosibirsk, Lavrentjev av., §
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010000, Astana, Makhtumkuli str., 14

Using VNTR-typing for the first time we carried out molecular-genetic investigation of M. tuberculosis isolates, obtained
from 46 patients with pulmonary tuberculosis living in Astana (Kazakhstan). 23 different genetic profiles have been iden-
tified. The isolates of Beijing family were dominating and consisted of 70 % (32 isolates). The cluster of Beijing family
possessed considerable genetic homogeneity that is an evidence of increased transmissibility and virulence of this family
in the investigated territory. Statistically significant differences between the number of isolates of the first time and the
second time detected tuberculosis were not revealed (x> = 0.360, P = 0.5487). The association between Beijing family and
multidrug resistance was not revealed (R = 0.00, p = 1.0000). In addition, we identified a significant percentage of isolates
(26 %), referring to yet unidentified families of M. tuberculosis and having individual non clustered genotypes.

Key words: Mycobacterium tuberculosis, drug resistance, mutations, Beijing family.
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