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N3yyeHa ycTonYMBOCTb K aHTMBakTepmasnbHbIM
npenapartaMm 84 My3elHbIX WTamMMa MHBA3WBHbIX
NMHEBMOKOKKOB, BbIAESIEHHbIX OT OGO0JIbHbIX FHOW-
HbiIM MeHuHrMToMm B MockBe 3a nepuog 1980-
2010 rr., onpeneneHa mx cepoTvnoBas NPUHAA-
JIEXXHOCTb N FeHEeTUYECKUn annefibHbln nNpodub.
YcTaHOBNEHO, 4TO Ha TeppuTtopmn MOCKBbI B TeYe-
Hne 2008-2010 rr. oTmMevyaeTca POCT YyCTON4YU-
BOCTU WHBA3MBHbIX NMHEBMOKOKKOB K aHTubakTe-
puanbHbIM MNpenapaTtam, B TOM 4YMCne 3a CYeT
WTAMMOB C MNOJIMPE3UCTEHTHBIMU CBOWCTBaMMU,
nonsa KoTopbix coctaBuna 13% o1 uncna nccneno-
BaHHbIX KyNbTyp. Bce wramMmbl CO CHUXEHHON YyB-

CTBUTEJIbHOCTBIO K MEHUUWIJIMHY NpUHaanexanu
k cepotmnam 23F, 19F, 19A, 6A, 6B, 14, koTopble
accouumpoBaHbl ¢ @aHTUOMOTUKOYCTONYNBOCTbIO.
Cpeon MHBa3MBHbIX MHEBMOKOKKOB OOHapYyXeHbl
WwTaMMbl C CUKBeHc-Tunamm ST-663 mn ST-675,
OTHOCSALLMECS K MeXAYyHAaPOAHbIM SNUAEMNYECKNM
knoHam (Spain23F-1 n Taiwan'9F-14) n xapakrepu-
3yloLWmMecd 3Ha4YUTENIbHOM YCTONYMBOCTBLIO K aHTU-
OakTepuasnbHbIM NpenaparTam.

KnioueBble cnoBa: NMHEBMOKOKK, aHTUOWOTM-
KOYCTOMYMBOCTb, MOSMPE3NCTEHTHOCTb, CEepOoTuI,
MYIbTUIIOKYCHOE CEKBEHMPOBAHWE-TUMMPOBAHME.

Phenotypic and Genotypic Characteristics of Pneumococci Isolated
from Patients with Pneumococcal Meningitis

G.V. Beloshitskiy, 1.S. Korolyova, K.O. Mironov

Central Research Institute of Epidemiology, Moscow, Russia

Antimicrobial susceptibility, serotype distribution, and
multilocus sequence types of Streptococcus pneumoniae
isolated from the patients with meningitis were deter-
mined. We tested a total of 84 isolates which have been
obtained in Moscow during 1980-2010, of them 20 iso-
lates were non-susceptible to penicillin. Serotypes 19F,
19A, 23F, 6A, 6B and 14 were the leading serotypes
among the resistance strains. Eight of the 11 strains
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non-susceptible to penicillin, which were isolated from
2008 to 2010, belonged to new sequence types not hith-
erto described in the MLST database. The two isolates
appeared to be clonally related to the Spain 23F-1 and
Taiwan '9F-14 clones by MLST.

Key words: Streptococcus pneumoniae, antimicro-
bial resistance, multidrug resistance serotype, multilocus
sequence-typing.
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BBeneHune

Streptococcus pneumoniae — onuH u3 Hanubo-
Jiee YaCThIX HTHOJOTHYECKUX MUKPOOHBIX areHTOB,
BBI3BIBAIOIIUX TsDKeJelIne WHBAa3UBHbIE UH(MEKIUU
(MEHUHTUT, CENTUIIEMUS], MHEBMOHUS) C BBICOKUM
YPOBHEM 3a00JIEBAEMOCTH, CMEPTHOCTH ¥ WHBAJIU-
JM3aluu cpefu JieTeil 1 B3pocjoro Hacesjenust [1].
JlnuTtenpHOE BPEMsT 3TOT BO30YAMTENb XapaKTEPU30-
BaJICsl BBICOKOH MPUPOJHON YYBCTBUTEIBHOCTBIO K
HNEHUIWIJIMHAM 1 JIPYTUM OeTa-JaKTaMHBIM aHTHOHO-
THUKaM, MaKPOJIAIaM, TUHKO3aMU/IaM, TETPAIIKIIITHAM,
XJI0paMPEHNKOIY, YMEPEHHOU YCTOWYMBOCTBIO K TJIH-
KOIIENITU/IaM U PAaHHUM (PTOPXMHOIOHAM, & TAKIKE [IPU-
POJIHOM YCTOMUMBOCTHIO K aMUHOTJINKO3u1aM. OHaKO
HaumHas ¢ koHma 70-x u Havasa 80-x rongoB XX Beka,
CUTYyalllsi HAYaJd CTPEMUTENHHO MEHSTHCS, MPUHU-
Masi B HEKOTOPBIX CTPAHAX IPAMATHYECKUIT XapaKTep.
DenomeH HapacTaHus yCTOUYMBOCTH MTHEBMOKOKKOB
K aHTUOAKTEPUAILHBIM TIPETIapaTaM B Pa3HBIX PETHO-
HAX MUPA 3HAYUTEIBHO OTIUYAJICS, B 3ABUCIMOCTHU OT
4acTOThl U OOOCHOBAHHOCTU ITIPUMEHEHUS] aHTHOHO-
THUKOB IIPY JIEYUEHUHU U TPOPUTIAKTHKE HHDEKITNMOHHBIX
3aboseBanuit. Ocoboe GECTIOKOICTBO BBI3BAJIU CJIy-
Yau KJIWHUYECKOH Hea(PEKTUBHOCTH MEHUITUIINHA
[pU JIeYeHN MEHWHTUTA, BHI3BBAHHOTO PE3UCTEHTHBI-
MU TTaMMamu S. pneumoniae [2]. bopuio mokasaHo,
9TO ecyu UHOEKIWS y [eTell BbI3BAHA IITAMMAMMU
S. pneumoniae ¢ TPOMEXYTOYHOU YCTOHYMBOCTBIO K
GEH3UIMIEHUIUIIIIHY, TO MeJJIEHHEe HOPMAJM3YEeTCsT
TeMieparypa Teaa u tpebyercss GoJiee TATENbHBIHN
CPOK rocuTanu3anyu [3].

B CIITA B 1998 romy moJis 1mITaMMOB ITHEBMO-
KOKKOB, YCTOMUYUBBIX K MEHUIIWIIMHY, B CPETHEM IO
cTpaHe cocTaBuia 24%, NOJOBUHA U3 MCCIIE0BAHHBIX
KyJbTYp OBLIA PE3UCTEHTHHI K BBICOKUM KOHI[EHTpA-
M npenapata (MIIK >2 mr/i), a k 2001 rony atot
M0Ka3aTesb B HEKOTOPDIX IITATaX YK€ JOCTUTAN YPOB-
us 56% [4]. B Ucnanuu B 2003 rogy ycTORYUBBIME K
neHunuuMHy Obun 61,9% mramMMoB, K medoTakcu-
My — 11%, maxpoaumam — 43,6%, xmopaMpEHUKOILY
— 25,8%; Bo Mpannum — cooTBeTcTBEHHO 47,6, 11, 46,1
u 14,7% mrammos [5]. B Kurae B 2004—2005 rr. cpenu
[ITAMMOB, BBIJIEJIEHHBIX Y JIETENl PU PECITUPATOPHBIX
3a00JIEBAHUSX, 0N KYJbTYP, HEUYBCTBUTENbHBIX K
MEHUTUJLINHY, cocTaBsaa 63%, a K MaKpoJnuIaM — 70
94% [6]. TTHEBMOKOKKH He TOJIbKO TIPHOOPENHN YCTO-
YMBOCTh K MEHWIUJUIMHY U JAPYrUM OeTa-JlakTaMaM,
HO W K IeJIOMYy Psiy APYTMX KJIacCOB aHTHUOAKTe-
puajdbHBIX TpenapaToB. Hampumep, mepekpecTHas
YCTONYUBOCTH K MEHUIMJLINHY ¥ KO-TPHUMOKCA30JIy B
Espore, o ganubiM uccienosanns Alexandr Project
3a 2000 rox, ompenensimach y 90% wucciaemoBaHHBIX
HEHUIJLINHOPE3UCTEHTHBIX KyIbTyp [7]. BoissBiena
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nepeKpecTHass yCTONYMBOCTh K TEHUNWJIJIUHY U
MakpoJuaam [4].

B Poccun pacnpocTpaHEeHHOCTb PE3UCTEHTHBIX
IITAMMOB ITHEBMOKOKKOB B TIOITYJISIIUU MEHee KpHU-
tuyHa. J[0J1s1 THEBMOKOKKOB, YCTOMYMBBIX K aHTUOUO-
THKaM, B Pa3HBIX pernoHax Poccuu, B paMKax pabOThI
mo nporpamme [Ie[AC-III, cocraBumna: ot 9 no 25%
— YCTOWYMBBIX K MEHUITHILIUHY, oT 0 10 4% — K 1edo-
TaKcuMmy, oT 4,5 1o 19% — k kiaapurpomuiiuny, ot 17 mo
31% — x rerparukauny u oT 3 10 11% — k xsopamde-
HuKoJy. [ToIMPe3rCTEHTHBIMU CBONCTBAME O0JIajIa i
14,5% ucciienoBaHHbIX KyJIbTyp [8].

[lesnpio HACTOSANIETO WCCHAEAOBAHUS CTABUJIACH
OIIEHKA YPOBHS YCTOMYUBOCTU K aHTUOAKTEPUATHLHBIM
[peraparam ITHEBMOKOKKOB, BbIJIEJIEHHBIX OT OOJIbHBIX
ITHEBMOKOKKOBBIMM MeHUHTUTaMu 3a tepuoj; 1980—
2010 rr., XapaKTepuCTUKa UX CEPOTUIIOBOTO Teli3aKa
U TEeHETUYECKOEe TUIHMPOBAHUE YCTOMUYMBBIX NITAM-
MOB METOZIOM MYJAbMUIOKYCHOZ0 CEKBEHUPOBAHUSL-
munuposanus (MJICT).

Martepuan u metoabl

WccnenoBanbl 84 MyselHbIX mTaMMf ITHEBMOKOK-
KOB, BbIJIEJIEHHBIX OT GOJIbHBIX THOWHBIM MEHUHTUTOM
3a nepuozx 1980-2010 rr. BpiceB mTaMMOB, XpaHs-
[IUXCS B YCIOBUSIX T1yO0KOit 3aMoposku (—70°C) nim
B JIMOGMUIN3UPOBAHHOM COCTOSTHUU, BBITIOJHSJICS HA
KPOBSIHOU U <ITOKOJIAJIHBIN» arap ¢ MOCJEAYIONIUM
ompeziesiecHUEM MOP(OJOTHIECKIX, KYJIbTYPATbHBIX U
OUOXMMUYECKIX CBOUCTB.

[IprHagnexxHoCTh KyJABTYp K BUALY S. pneumoni-
ae TONTBEPKAAIACH MHUKPOCKOTHEH, ITOJOKUTENb-
HBIM TECTOM C OIITOXWHOM, YYBCTBUTEJIbHOCTHIO K
JKEJTYHBIM KUCJIOTAM, TIOJIOKUTETTHHBIM TECTOM C OMNi-
CBIBOPOTKOM.

UccnenoBanre aHTUOUOTHKOYCTORYUBOCTH TIPOBO-
III0Ch ¢ tomolnbio TecT-cucteMbl «<ATB STREP 5 ref
14 355» (BioMerieux, @pauius) coriacHO MHCTPYK-
1y mpousBojuTens. CucreMa TO3BOJISIA TECTUPO-
BaTh IITAMMBI ITHEBMOKOKKA HA YyBCTBUTEJIBHOCTb K
aHTUOAKTEPUATHLHBIM TIperapaTaM, PeCTABIeHHBIM
B MOTPAHWYHBIX KOHIIEHTPAIUAX: K MEHUIMJJINHY —
B auanasone ot 0,031 10 4 Mr/ji, aMOKCUITUJITUHY —
or 2 no 4 mr/xa, neborakcumy — ot 0,5 mo 4 mr/u,
spurpomutuny — 0,25 mr/n, knungamuiuay — 0,25
MT/JI, TETPAIIUKINHY — 2 MT/JI, TIeBO(IOKCAIUHY — OT
2 1o 4 mr/n, xaopamM@eHuKoy — 4 Mr/J1, BAHKOMUIIU-
uy — 1 Mr/a u xo-tpumokcazony — ot 0,5/9,5 no 2/38
Mr/si. Pe3ymbTaThl UCCIEOBAHUS OIEHUBAJIN COTJIAC-
Ho TpeboBanusiM EBporneiickoro Komurera 1o onpeje-
geanto antubnorukouyscreureapioctu (EUCAST)
[9]. WUckmouenue coctaBUiIM XJopaMMEHUKOJN W
KIVMHIAMUIIUH, YCTOWYMBOCTD K KOTOPBIM COTJIACHO
permamenty EUCAST Bapudumupyercsa npu MIIK
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=8 u =0,5 MI/J COOTBETCTBEHHO, OJHAKO B TECT-
cucTeMe KOHIIEHTPAIIUU ITUX [IPENAPATOB COCTABJISLIN
4 u 0,25 mr/n. B atom ciyyae ycToMUMBOCTD IITaMMa
OLIEHUBAJIACH 10 MOTPAHMYHON KOHIIEHTPAIIMHA AHTH-
OUOTHKA, TIPEICTABJIEHHON B TECT-CUCTEME.
Ceposiorudeckoe TUIIMPOBAHUE IMTAMMOB BBITOJ-
HSLJIOCh C TIOMOIIBIO CIeNu(PUIECKUX AHTUITHEBMO-
KOKKOBBIX CBIBOPOTOK ITPOM3BOICTBA Statens Serum
Institut ([lanus) 1Mo cTaHAAPTHON CXeMe OlpeieIeHrs
peakiiuu HabyxaHust kancyJbl (quellung reaction).
leneTnyeckoe TUTTUPOBAHKE TIPOBOIUIIOCH METOJIOM
MJICT. Jlsig aToro aMmin@uIimpoBaInuch U Onpeesis-
JINCH HYKJICOTUHBIE TTOCJIeIoBaTeIbHOCTH 7 (hparMeH-
ToB rexoB (aroE, gdh, gki, recP, spi, xpt, ddl) cornacto
npuHsaTeiM TpeGoBanusiM [10]. OGosnaueHune HOMe-
poB aseneii u cukBeHc-TunoB (ST) mpoBoauioch B
COOTBETCTBUU C MEX/YHAPOHON HOMEHKJIATYPOil ITpU
nomoriu MartepHer-pecypea http://spneumoniae.mlst.
net. BiepBbie 0OHAPY KEHHBIE CUKBEHC-THIIbI, KOTOPbIE
HA MOMEHT OKOHYAHUS MCCJIeIOBAHUS HE MPUCYTCTBO-
Bajii B 0ase MaHHBIX, 0603HAYEeHBI OYKBAMU JIATUH-
cKOTO ahaBUTa; IJIsT HOBBIX CUKBEHC-TUIIOB YKa3aH
ajuiesipHblil mpoduis. Merox MJICT 6but ipuMeHeH

TOJIBKO K HITaMMaM, YCTOWYUBBIM K aHTHOUOTHKAM:
Bcero ObLT0 TPOTUNHPOBAHO 20 MITaMMOB.

Pe3ynbTathl UCCNea0BaHNN

Cpenu 84 n3y4eHHBIX KyJbTYD BbIsABIeHO 20 miTam-
MOB C YCTOWYMBOCTBIO K MEHUIWJIJIUHY B UATIa30HE
s3Hauenuii MIIK >0,06 — <2 wmr/s, pe3sucTeHTHBIX
kysabtyp (MIIK >2 mr/ir) o6HapysKeHo He 66110, [{ois
YCTOWYMBBIX HMITAMMOB B IIepBOIi TpyIie (BbleseH-
ueix B 1980—2000 rr.) cocraBuia 21% (8 mramMMoB),
Bo Bropoit (2008-2010 rr.) — 26% (12 mramMmoB).
[Tpu aToM, ecm cpenu KyJAbTyp, BbiieJeHHBIX B 1980—
2000 rr., upeobaazamn mrammbl ¢ MITK<0,5 mr/na
(7 3 8 mWMTaMMOB), TO Cpei THEBMOKOKKOB TIEpUO/a
2008-2010 rr. kynbtypst ¢ MITK<0,5 mr/ua cocraBisi-
s To6K0 50% Beex mramMMoB (6 u3 12). Pesysbrare
CEPOJIOTUYECKOTO TUITUPOBAHUS YCTOMUMBBIX IITAM-
MOB 1MHeBMOKOKKOB (MIIK >0,06 Mr/m) u ux reneru-
YecKast XapaKTEPUCTHUKA TIPEJICTaBIEHbI B TA0. 1.

Bemyriee MecTo B cepOTUIIOBOM Tieii3aske 3aHUMATIa
ceporpymma 19 (cepotunst 19A — 3 mrr., 19F — 2 mit,,
19C — 1 mi1.), nasee cienoBasa ceporpyiiia 6 (cepoTur
6B — 2 mit., 6A — 1 nit.), ceporun 23F — 2 mrT., cepoTui

Tabauia 1. XapakTepucTuka NITAaMMOB THEBMOKOKKOB, YCTONUYMBbBIX K MEHAIMLUTHHY

[namnazon MIIK, Ceporpymma,/ CUKBEHC-THII Tox
MT/J1 cepoTuIl BBIJIEJIEHUS
19A ST-663 1987
23F ST-81 2008
>1<2 6B ST-a(2,6,1,2,6, 1, 28) 2009
14 ST-b (7,5, 10, 18, 6, 1, 1) 2009
19F ST-c (15, 16, 26, 15, 6, 20, 19) 2010
6A ST-675 2008
>0,5<1

19F ST-236 2010
19A ST-d (8, 10, 8, 8, 6, 26, 1) 1981
19C ST-925 1988
14 ST-63 1988

>0,25<0,5
9V ST-e (7,8, 8, 4,6, 28, 14) 2009
4 ST-800 2009
19A ST-f (46,8, 22, 1,6, 1, 2) 2010
23F ST-g (7,13, 2, 6, 10, 6, 14) 1981

>0,13<0,25
4 ST-h (1,8, 4, 1,6, 116, 31) 2008
34 ST-i (1,9, 53, 10, 10, 28, 18) 1981
35 ST-1475 1986
>(,06<0,13 6B ST-193 1987
22F ST-j (1, 2,19, 66, 15, 1, 18) 2009
34 ST-k (1,9, 18, 10, 10, 28, 4) 2010

IIpumevanue.* — /17151 BriepBble OOHAPYKEHHBIX CHKBEHC-TUTIOB B CKOOKAX YKA3aH aJLTebHBIH MPODIITH.
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Tabsuia 2. XapakTepucTHKa NOJMPE3UCTEHTHBIX IITAMMOB THEBMOKOKKOB

Ton CuKBeHC-THIT Ceporum MIIK, mr/n
BBIICICHUST (ST) PEN CTX ERY CLI CMP TET

1987 663 19A >1<2 >0,5<1 >(,25 <0,25 <4 >2
2008 81 23F >1<2 >1<2 >(,25 <0,25 >4 >2
2008 675 6A >(),5<1 <0,5 >(,25 >0,25 <4 >2
2009 INEW 6B >1<2 >1<2 >(,25 >0,25 >4 >2
2009 INEW 14 >1<2 >1<2 >(,25 <0,25 <4 >2
2010 3NEW 19F >1<2 >0,5<1 >0,25 >0,25 <4 >2
2010 236 19F >(0,5<1 >(,5<1 >0,25 <0,25 <4 =9

IIpumevanue. 3xech u B Tabn 3: PEN — nenuimun, CTX — nedorakcum,
ERY- spurpomymun, CLI — xmmagamunnn, CMP — xnopamdennkor, TET — terparukiana

14 — 2 wr., ceporutt 4 — 2 miT., cepotutt 34 — 2 1IT., ¥ 110
omxHoMy mtammy cepoturioB 9V, 35, 22F. Bee mramMmmbl
¢ MIIK =0,5 Mr/J1 OTHOCHJIMCD K CEPOTHIIAM, ACCOIIHH-
POBaHHBIM ¢ aHTUOHOTHKOYCTOHuNBOCTLIO: 19F, 19A,
23F, 6A, 6B, 14.

[IpoBenierHOE TEHETHYECKOE TUIIUPOBAHME KYJIb-
Typ Metogom MJICT mokasaso, 4To MOJIOBUHA HCCIe-
JIOBAaHHBIX IITAMMOB ITHEBMOKOKKOB CO CHUIKEHHOI
YYBCTBUTEJIBHOCTBIO K TIEHUIWJIJIMHY WMEJH HOBBIH
AJIIeNIbHBIN PO UL (CUKBEHC-THUIT), KOTOPBIN OTCYT-
cTBOBaJI B Gase jlaHHBIX http.://spneumoniae.mlst.net.
IIpu stom 8 mu3 11 KyJabTYp C HOBBIM QJJIEIBHBIM
npoduieM OTHOCUJINCH K ITAMMaM, BbIJIEJEHHBIM B
nepuoz 2008—2010 rr. /lanHbIii GaKT CBUIETEIBCTBYET
B II0JIb3Y TOTO, YTO POCT YCTOMYUBOCTH K IPEHNAPATy
B HACTOSIIEE BPEMsI TIPEUMYIIECTBEHHO O0YCJIOBJIEH
9BOJIIOITMOHHBIMU TIPOIIECCAMU CPEH IITAMMOB ITHEB-
MOKOKKOB, [UPKYJUPYIONINX HA [AHHOW TEPPUTOPUH,
a He 3a cYeT MACCUBHOTO PaclpocTpaneHus B MockBe
ysK€ OMMCAHHBIX MEKIAYHAPOIHBIX AHTUOMOTUKO-
YCTONYMBBIX TEHETUYECKUX KJIOHOB.

Cpemt KyJbTYyp €O CHIKEHHOH YCTOHYMBOCTBHIO
K TEeHUIWJJINHY OJHOBPEMEHHOU YCTOHUYMBOCTBIO K
nedorakcumy (MITK >0,5 mr/ix) obiamaiu iiectb
nrraMMoB. [0 TaKMX TTHEBMOKOKKOB, BbIIEJICHHBIX
3a epuon 1980-2000 rr., cocrasisiia 2,5% (1 mramMm)
mpotuB 11% (5 mrrammoB), BoigeneHHBIX B 2008—
2010 rr. [TaHHbIE KYJIbTYPBI OBLIU IPEICTABIEHBI CEPO-
turmamu 19A, 19F, 6A, 6B, 23F, 14.

HeuyBcTBUTETBHBI K MakposuaaMm (B YacTHO-
ctu K apurpomuiiuny) Obiun 17 mrammo (MIIK
>(),25 mr/71), n3 KoTopbix 7 (18%) OTHOCUIKCH K KYJib-
Typam, BeiaesaeHHbM 10 2000 1., u 10 (22%) — k iepno-
ny 2008—2010 rr. M3 HUX [0Js HITAMMOB C OJIHO-
BPEMEHHOI HEYYBCTBUTEJIBHOCTBIO K KJIWHIAMUITTHY
(t.e. ¥ 16-wieHHBIM MaKpOJIHM/aM, JIMHKO3aMHUIaM U
crpenrorpamutam) ¢ MIIK >0,25 mr/a cocraBuna 5
u 9% coorBeTcTBeHHO. CEPOTUIIOBON TIeH3aK ITHEBMO-

KOKKOB, YCTOHYMBBIX K MAKPOJIUZAM U EHUIMILINHY,
OBLI IPAKTUYECKH OJJUHAKOB.

[IITamMMBl C ONHOBPEMEHHON HEYYBCTBUTEJIbHO-
CTHIO K IPUTPOMUIIUHY U KIUHIAMUIUHY OTHOCUJIUCH
K ceporurnam 6B (3 mramma), 6A u 19F, onun mramm
ObLT HeTUNUPYeMbIil, [eHeTHYecKoe TUITHPOBAHIE
[IOKA3aJI0, YTO JAHHbBIE MITAMMbI TIPUHAIERKAIN KAK
K u3BecTHbIM cukBeHC-TuIaM ST-1816, ST-193 (xion
Greece 2'-30), ST- 675, Tak 1 K HOBBLIM CUKBEHC-TUIIAM
ST-a (2, 6, 1, 2, 6, 1, 281), ST-c (15, 16, 26, 15, 6, 20,
19) u cuxBeHc-THI ¢ amteabHbiM Tpodunem (20, 28,
14,1,15,14,1), BriepBble OOHAPYKEHHBIM [IPU ITPOBEIE-
HUU JAHHOTO UCCJIE0BAHUSI.

YcrottunBocTb K Terpanukiuny (MITK>2,0 mr/mn)
BbisiBsiena y 31% (12 uz 39) mrrammos nepuoga 1981—
2000 rr. m y 27% (12 u3 45) mtaMMOB, BbIJIeJIEHHBIX B
2008-2010 rr.

OOGHapysKeHBI [IBa MITAMMa, PE3UCTEHTHbBIE K XJIO-
pambenukony (MIIK>4wmr/m), Boijenennsie B 2008
u 2009 rr., ux o cocrasuiia 4% OT 4ucJIa MITAMMOB
3TOTO Tepuoja. Bee ncciie[oBaHHbBIE KYJIbTYPBI OBLIH
YyBCTBUTENIbHBI K JieBodokcarmay (MIIK <2 mr/m)
u Bankomuiinny (MIIK <1 mr/x).

[TonmupesucreHTHBIE CBOICTBA, T.e. YCTOHYMBOCTH
K TpeM u GoJiee KJaccaM IPEraparoB, BbIsBIeHa y 7
mraMMoB (Tabu. 2).

Jlosst mosmpe3ncTeHTHRIX TaMMOB Tiepuoa 1980—
2000 rr. cocraBuna 2,6% (1 u3 39), nepuoaa 2008—-2010 rr.
— 13% (6 u3 45). Cpeau NOIUPESUCTEHTHBIX KYJIBTYP
[IBa MITAMMa OTHOCWJINCH K MEXKIYHAPOIHBIM BIIUJIEe-
mudeckuM kiaoHam Spain??f-1 (ST-81) u Taiwan'?-14
(ST-236), nBa mITaMMa — K M3BECTHBIM CBOEH aHTHOMO-
THKOYCTONYMBOCTDIO cuKkBeHc-ThaM ST-663 n ST-675,
TPU MITaMMa — K HOBbIM cukBeHc-tumam (ST-a, ST-b,
ST-c), annenpHblit TPOGUITH KOTOPBIX OTCYTCTBOBAT B
6ase maHHBIX http://spneumoniae.mlst.net.

HauboJsiee OmMacHBIM Cpeiv BBISIBJEHHBIX MEKILY-
HAPOJHBIX IMUIEMUYECKUX KJIOHOB SIBJISIETCS KJIOH
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Ta6uia 3. XapakTepucTHKa IIHEBMOKOKKOB, BbizieIeHHBIX B MOCKBe, IpUHaIjIeKaIIMX
K MEKIYHAPOIHbIM 3MUAEMUYECKHM KJIOHAM, HO He 00/1aJaloIUX MOJUPE3UCTEHTHBIMH CBOMCTBAMH

IONHUIeMUIeCKIit Toxn ST Ceporm MIIK, mr/n
fJIoH BbICICHIA PEN CTX ERY CLI CMP TET
Sweden!4-25 1988 63 14 >0,25<0,5 <05 <025 <025 <4 >2
Greece 21-30 1987 193 6B >0,06<0,13 <05 <025 <025 <4 >2

Spain?3f-1 (ST-81), koropbiii Brepsblie GblL1 0OHA-
pyxen B Mcnanmm B Havase 80-x romoB XX Beka.
BriocsiezicTBUM THEBMOKOKKH 3TOTO KJIOHA PA3TMUHBIX
ceporutnios (9V, 14, 19F, 6A) Gbuin u30aupoBaHbl B
TFepmanuu, CIITA, IO:xHoit Amepuke, FOro-Bocrounoit
A3uu. ITOMY KJIOHY TPUITMCHIBAIOT TJIABHYIO POJIb
B HOJbeMe PEe3UCTEHTHOCTU K MEHUNUUIMHY U JIPY-
ruM npernapatam B VMcnanun, Uranuu, [Hoptyrammmy,
CIITA. Tak, B Iopryrajuu GOJNBITUHCTBO IITAMMOB
ITHEBMOKOKKOB, BbIZieIeHHBIX B 1996—1998 rr. B 11€H-
Tpax 1o yxoxay 3a jgerbmu, ¢ MIIK nenunumimna >1
MI/JI IpHHaAIex)anmd K kjaoHy Spain®3F-1 (ST-81)
[11]. TTo manubM A. Corso et al. (1998), no 40% Bcex
MEHUTUIIIMHOPE3UCTEHTHBIX MTHEBMOKOKKOB B CIIIA,
BbijiesieHHbIX B 1996—1997 rr., oTHOCHMJIUCH K KJIOHY
Spain?*F-1[12]. B Poccun sToT KiI0H Hanbosee 4acTo
BCTpeYasics Cpely NITAMMOB C TOJUPE3UCTEHTHBIMU
CBOHCTBaMM; OHU BbIIEJISANNCHE B MOCKBe U3 HecTe-
PUJIBHBIX JIOKYCOB, BCe OTHOCWINCDH K cepotuny 23F
U ObLIM YCTONYUBBI K MEHUIWLIUHY, 11e(OTAKCUMY,
SPUTPOMUIINHY, TETPAIUKINHY U XJIOPaM(peHUKoIy
[13]. Boisnenne Spain®3F-1 (ST-81) 8 Mockse cpenu
WHBA3UBHBIX [THEBMOKOKKOB, BBIIEJIEHHBIX OT 0(0JIb-
HBIX MTHEBMOKOKKOBBIMY MEHUHTHTAMU, HOCUT HebJia-
TOIIPUSITHBIN POTHOCTUYECKUH XapaKTep.

Hamu Obutn 0OHapY:KEHBI TPU HOBBIX CUKBEHC-
tuna 1nHeBMOKoKkoB (ST-a, ST-b, ST-c¢), e Bxous-
mux B 6a3y maHHbx http://spneumoniae.mlst.net, ¢
XapaKTEePUCTUKAME YCTOMYMBOCTH K aHTHOHOTHKAM,
HE YCTYTAONIMMHI U3BECTHBIM MEXKIYHAPOIHBIM KJIO-
Ham. Kpome TOro, BbISBJIEHBI [[BA INTAMMA, [PUHAJ-
JIEKAINE K SNUAeMUuecKuM kjaoHaM Swedend4-25
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(ST-63) u Greece?'-30 (ST-193), Ho ne obnajamomnue
[IOJINPE3UCTEHTHBIMU cBOIicTBaMu (TabiL. 3).

Knonbt Sweden®*-25 1 Greece?!-30 nan6omee yacto
XapaKTePU3YIOTCSI BBICOKOM yCTOMYMBOCTBIO K TeTpa-
[UKJIUHY U MaKpPOJIUAAM TIPU CPABHUTETIHHO PEIKOI
YMEPEeHHOU YCTONYMBOCTU K TEHUIUIUINHY U JAPYTHM
Gera-makramam. Cpe UCCJAEOBAHHBIX MOCKOBCKUX
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