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Oco0eHHOCTH J1A00PATOPHON JUATHOCTUKHU KOPH Y 00JIBHBIX
C Pa3HbIM NPUBUBOYHBLIM AHAMHE30M

T. A. Mamaesa’, I IO. Jlunckaa®, M. A. Haymosa’, C. B. Illynvea’, M. Mulders’, D. A. Featherstonée’,
JI. A. 3asvanosea’, E. B. Uepnoiuosa® E. I1. 3amamuna’, H. H. Kysneuosa’

'®BYH MHUUDSM um. I. H. T'abpuuesckoro Pocrorpednanzopa, Mocksa; pernonansHas pedenc nadoparopus EPb BO3; ZHUNDXE um.
A. H. benozepckoro MI'Y um. M.B. Jlomonocosa; *EPB BO3, Komnienraren, Janus; “BO3, XKenesa, [seiitapus; *OI'Y3 LleHTp TUTHEHBI 1
SMUAEMUOIIOTHH B AMypCKoii oOnactu, biaarosemenck; *@I'Y3 Lientp ruruensl u snmaemuosora B HoBocubupckoi obmactu, HoBocroupek;
'OI'Y3 Ientp rurueHs! u snuneMuonoruu B Kpacuosipckom kpae, Kpacnosipck

Metogom UDA 6binu uccnenosaHbl 119 cbIBOPOTOK, NoNyYeHHbIX Ha 5—6-/ AeHb nocre NosiBfeHus cbinu ot
6onbHbIX KOpbto (B Bo3pacTe 4 mec—48 neT) ¢ pa3HbIM BaKUMHaNbHbIM aHaMHe30M. Pe3ynbTaTbl nokasanu, 4To
BCTpeyYa ¢ BUPYCcoM Kopu Y 59 nauueHTOB Gbina nepBUYHOM, Y 60 60NbHbIX OTMeYeH BTOPUYHLIA UMMYHHbIA OT-
BeT CO 3HA4YUTeNbHbIM YBenM4yeHueM cneuuduyeckux BbicokoaBugHbix IgG (22,34 * 3,2 ME/mn). YcTtaHoBneHo,
YTO TecThl capture-chopmarta nossonsaioT BbiABNATbL IgM B 100% cnyvaes, He3aBMCUMMO OT NPUBUBOYHOIO aHaM-
He3a 6onbHoro. NMonoxutensHbin (100%) pesynbrart B Tecte indirect-dhopmarta 66111 nony4veH TONbLKO Npu uccrne-
[O0BaHUU CbIBOPOTOK HEMPUBUTLIX OOMNbHbIX, TOrAa Kak NpyM BTOPMYHOM MMMyHHOM oTBeTe IgM GbInu onpeae-
neHsbl B 23,3% cny4yaeB. KnuHuyeckve pasnuuus 6b1nv BbISBEHbl Y HEMPUBUTBLIX U MPUBUTBIX B3POCTIbIX UL
O6cyxaaetcs porib 60MbHbIX C BTOPUYHLIM UMMYHHbIM OTBETOM B TPAHCMUCCUM BUpyca.

KnrwoueBsie cinosa: kops, YDA, nepeuunviii u 6mopuunviii ummynnsii omeem, IgM, IgG, asuonocms IgG

Peculiarity of the Laboratory Diagnostic of the Measles Virus Infection in Previously
Vaccinated and Unvaccinated Patients

T. A. Mamaeva’, G. Y. Lipskaya? M. A. Naumova’, S. V. Shulga’, M. Mulders®, D. A. Featherstone?,
L. A. Zavyalova®, E. V. Chernyshova®, E. P. Zamyatina’, and N. N. Kuznetsova’

' Gabrichevsky Research Institute for Epidemiology and Microbiology, WHO European Reference Laboratory for
Measles and Rubella, Moscow, Russia; 2 Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State
University, Moscow, Russia; 2 WHO Regional Office for Europe, Copenhagen, Denmark; ¢ WHO, Geneva, Switzerland;
5 Center for Hygiene and Epidemiology in Amur Oblast, Blagoveshensk, Russia; ¢ Center of Hygiene and Epidemiology
in Novosibirsk Oblast, Novosibirsk, Russia; 7 Center for Hygiene and Epidemiology in Krasnoyarsk Region,
Krasnoyarsk, Russia

119 specimens of blood sera collected from measles cases with different vaccination history (aged 4 months
to 48 years) on 5th-6th days after rash onset were investigated using EIA. The obtained results showed that
the primary immune response (PIR) was developed in 59 patients; the secondary immune response (SIR) was
developed in 60 patients with a significant increase in the specific high avidity IgG (22.34 IU/ml * 3.2). The specific
IgM were detected in 100% cases studied with capture ELISA in both previously vaccinated and unvaccinated

individuals of different age.

The specific IgM were detected by indirect ELISA in 100% cases in unvaccinated patients, while IgM positive sera
was defined only in 23.3% of individuals with SIR. It was concluded that measles virus infection in previously
vaccinated and unvaccinated adults had clinical differences. The role of patients with SIR in virus transmission

was discussed.

Key words: measles, ELISA, the primary and secondary immune response, IgM IgG, avidity IgG

CKJIaL[LIBaIOIIIyIOCH B IIOCJIEAHEC BPEMS B MUPE SIIH-

JEMHUYECKYIO CHUTYaIMIO 110 KOPHU OJHO3HAYHO OLCHUTH
Henb3sa. C OHOM CTOpPOHBI, Onarofapsi MHUPOKOMY TpH-
MEHEHHNIO KOPEBBbIX BAKIIMH HAOJIOMAETCs CHWKEHHUE 3a-

00JIeBaeMOCTH KOPBIO, C IPYrOfl — MPOAOIDKAIOIIHECS
BCIIBIIIKA SIBJISFOTCS OJHOW M3 aKTyalbHBIX IPOOJIEeM
00pbOBI C KOpeBOW HMH(MEKIHEH B paMKax MPOrpPaMMEI
BO3 mo smumuaanmu xopu k 2015 . B smmamemude-
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CKUI TMPOIIECC BOBJIECUECHBI HE TOIBKO HEMPUBUTHIC JTUIA
Y TIAIUEHTHI, HE UMECIOIINE CBEJCHHIA O NMPUBUBKAX, HO
1 B3pOCIIbIe, paHee ToyduBIIne | win 2 10361 KOPEBOH
BakIuHEI [6, 14, 19, 20].

3a nepoe nonyroaue 2011 r. EBponeiickoe peruo-
HanpHOe Oopo (EPB) BO3 coobummio o perucrpanuu
26 025 cimy4yaeB KOpH B €BPONEHCKOM pETrHOHE, 4TO
B 3 pasza mpeBbllIaeT yuciao ciaydaeB kopu B 2007 r. 3a
TOT K€ MEPHUON. Pe3ynbTaThl SMUACMHOIOTUICCKUX pac-
CIIEZIOBaHUH U TE€HOTUIIMPOBAHUS IITAMMOB BUpYCa MOJ-
TBEPXKAAIOT (DaKTHI MMepefayr BHpyca KOPH B IIperenax
HECKOJIBKUX CTPaH PETMOHA M €T0 PaclpOCTpaHCHHE B
ctpanbl CeBeproit u HOxHo# Amepuku. HaunbGonee mo-
cTpamaBmiel rpymmoit (okono 30%) okazanwch JHIa B
Bozpacte 20 net u crapme [21].

[Iupoxoe npoBeeHe 1a00paTOPHBIX UCCIIETOBAHUI
(cepoorn4ecknx, MOJIEKYIIPHO-TEHETHIECKNX) B paM-
Kax peamu3aliil HAIMOHAILHOM MpOrpaMMbl JIUKBHUAA-
LU SHAECMUYECKON KOPHU MO3BOJIUIIO MOIYUYUTh TAaHHBIC O
BO3MO)KHOCTH 3JUMUHaAIuMuU kopu B Poccun [11, 15, 18].
OnHaKo ¢ MOCTEIICHHBIM YBETUYEHUEM YaCTOTHI CIyda-
€B KOpHU CpeIu B3pPOCIBIX, HE OONEBILNX, HE MPUBUTHIX
Y HE UMEIONX TIOCTOBEPHBIX CBEICHHUI O MPUBUBKAX, B
2004—2006 IT. BBIIOIHAIACH IOIOJHUTEILHAS BaKI[U-
Hauusg Jui ot 18 go 35 nmet. C 2007 . PUBUBKHU ATOU
BO3pACTHOM KaTeropuu BKJIOUeHbI B HanmoHaibHbIN Ka-
JIEHAaph PUBUBOK.

Hecneunduueckas npupona NpoApOMANIEHBIX CHM-
MITOMOB, CYyIIECTBOBAHME JIETKUX CIlydaeB WH(EKIHH,
KIIMHUYECKOE CXOACTBO C APYTUMH IK3aHTEMHBIMHU 3a-
00JIeBaHUSAMHU OCIIOKHSIOT JUArHOCTUKY KOPH Ha OCHO-
BaHUU TOJHKO KIMHHUCCKUX KPUTEPUEB. B CBs3H ¢ 3TUM
BO3pacTaeT HEOOXOAMMOCTD JTaOOPATOPHOTO 00CIeN0Ba-
HUS OOJILHBIX HE TOJBKO s quddepeHrnanum KOpa oT
IPYyTUX KIMHUYSCKU CXOIHBIX 3a00JIeBaHUM, HO W IS
MOATBEPKACHUS TUATHO3a TPU aTHIMUYHBIX (POpPMax KO-
peBOii NHGEKINN.

Hecmorpst Ha MIMPOKUI CHEKTP METONOB JAMATHO-
CTUKU KOPH, OCHOBHBIM B PYTHHHOU paboTe SBISIETCS
nMMyHO(pepMeHTHBIH aHanu3 (MDA), koTopbiii OTBeUa-
€T BCeM TPeOOBAaHUSAM TUATHOCTHKH, YJIaBIHBAET BEChH
CIEKTP aHTHUTEN K Pa3IMYHBIM aHTUTCH3HAYUMBIM OeJI-
KaM BHpyca, 00J1a1aeT BHICOKOH crennpuIHOCThIO, J1a-
€T BO3MOXKHOCTH ITOJIy9aTh OOBEKTHBHBIC NAaHHEIC, YTO
MIO3BOJISIET UCIIONIB30BATh €T0 VIS IPOBEICHUS IIIUPOKO-
MacINTaOHBIX CEPONIOTHYCCKUX HCCIenoBaHuit [2, 4, 7,
12]. Jns BeIsiBIEeHUs aHTUTEN M-Kjacca UMEIOTCs pas-
JTU4YHBIe 10 Mojudukanuu (popmary) KOMMepyecKue
TECT-CUCTEMBI (TECThI) C Pa3HOM UyBCTBUTEIBLHOCTHIO U
cenu(pUIHOCTHIO.

Llenpro JaHHOTO UCCIIEAOBAHUS SBUJIOCH BBISIBICHHE
ocobenHocteit IgM-tectoB pasHoro ¢opmara npu aua-
THOCTUKE KOPU Y OOJBHBIX C Pa3HBIM HCXOIHBIM IPUBU-
BOUYHBIM aHAMHE30M.

MaTepnanLI U METOAbI

B xadecTBe Marepuaina Al UCCICIOBAHUS ObUIM HC-
MoJI630BaHbI 119 CHIBOPOTOK OOJIBHBIX KOPBIO U3 4 04aroB
nnpexuu (bnarosemenck, 2010 r.; Pecry6nuka byps-
tus, 2010 r.; Kpacnospck, 2011 r.; Tomck, 2011 r.), koTo-
pBIe OBUTH 3apeTHCcTpUpOBaHbI B reprof ¢ Mapra 2010 T
o Mapt 2011 1. 3a60p KpoBH y GONBHBIX OCYLIECTBISIIN
B OCTPBIN Mepuoj 3abojeBaHus Ha 5—6-i JeHb TOCie
TOSIBJICHUS CHIMTU. BonbHBIE KOPBIO OBIIM Pa3HOTO BO3-
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pacta: oT 4 mec a0 48 ner. CBefieHHU O BaKIMHALUUA U
KIIMHUYIECKOH CHMIITOMATHKE TIOTYYICHBI U3 KapT dIHUjIe-
MHUOJIOTHYECKOTO PACCIICAOBAHUS CIydacB 3a00JIeBaHUs
KOpbI0. OLEHKY KIMHHYECKUX CUMIITOMOB OCYIIECTBIIS-
T B COOTBETCTBHH C MEXKIYHAPOIHBIM CTaHIAPTHBIM
oTIpeJieNIeHHeM ciydast KopH [5].

Hns onpenenenus IgM, I1gG u creneHn aBUAHOCTH
IgG  Bupycy kopu metonom MDA ObUTH UCTIOIH30BAHEL
KOMMEpUeCKHe TeCThl pazHoro (opmara: HermpsaMoii (in-
direct) u MeTox IBOMHOTO caHABUYA (capture).

Enzygnost® Anti-Measles Virus/IgM, «Siemens»
(I'epmanust) — tect indirect-hopmara, Ha TBepaoi daze
KOTOPOTO COPOMPOBaH MHAKTUBUPOBAHHBIA aHTUI'CH BHU-
pyca Kopwu.

VectoMeasles IgM, «Vector Best» (Poccust) — Tect

capture-popmara ¢ HMMOOWJIM30BaHHBIMH ~ MOHOKJIO-
HaJbHBIMU aHTHUTENaMU K [gM udernoBeka.
Enzygnost® Anti-Measles Virus/IgG, «Siemensy

(I'epmanust) — tect indirect-¢hopmara. KonmnvuecTBeHHOE
3HauYeHHe MPOTUBOKOPEBHIX IgG paccumnThiBamm 1o Qop-
myse: log,,;mlU/ml=a x AAPu Beipaskanu 8 ME/ mut.

Avidity : Anti-Measles Viruses ELISA (IgG), «Eu-
roimmun» (I'epmanust) — tect indirect-popmara. B ka-
YeCTBE AaHTHI'CHA HCIIONB30BAH WHAKTHBHUPOBAHHBINA JIH-
3ar kietok BSC-1, undunupopannslii mrammom Edmon-
ston Bupyca kopu. ['paHuna s HU3KOaBHIHBIX aHTHTEI
coctasmsieT 40%. WHOEKC aBUAHOCTH, MPEBHIMIAIONINI
60%, yKka3bIBaeT Ha MPHUCYTCTBHE BHICOKOABHHBIX aHTHU-
TeJL.

B kakaoMm ncciieoBaHNM UCTIONB30BAIH OT/EIbHBIC
AJIIMKBOTHI CHIBOPOTOK. AHAJIN3 PE3YJbTATOB IPOBOIIIN
COTJIACHO MHCTPYKITHSIM.

Cmamucmuyeckue memoovi. JIoCTOBEPHOCTh Pa3iu-
YUl MKy MOKa3aTeNsiMK orpezelsuin MeTonoM CTbro-
nenTta u Quepa [1].

Pe3ysibTaThl 1 00CysKACHHE

AHaMHECTHYECKHE TaHHbIe OOIBHBIX KOPbIO (119 ue-
JIOBEK) M3 04aroB MH(QEKIINH IOKa3alli, YTO HaubobIee
YHCIIO CiTydaeB 3a00JIeBaHUS 3aperHCTPUPOBAHO CpEld
mun 17 net u crapme — 76 (63,9%). IIpu 3ToM mpomeHT
OOJIBHBIX cTapIIero Bo3pacra konedancs ot 45,8 (bna-
roserienck) no 100 (Tomck). Cpenu mereit no 7 nmet 60-
JIeNN IIpenMyIIecTBEHHO He pocTturiue 1 roxa (86,49%)
(Tabm. 1).

JlaHHBIE IPUBUBOYHOTO aHAMHE3a 3a00JIEBIINX KOPBIO
MOKa3aJju, 9To Cpeau aeTeii 1o 7 net (37) He MPUBUTHI 110
BO3pacTy — 32 M 5 ManMeHTOB He MIPUBUTHI 110 METUIIHH-
CKUM TIOKa3aHUAM; ¥ 42 OONBHBIX JOKyMEHTAIBHO IO/
TBEP>KICHO BBeJACHHE | MiIu 2 03 BaKIMHbI; BAKIINHAIIb-
HbIi cratyc 40 (33,6%) OonbHBIX HE U3BeCTeH (Tadu. 2).

ITo mpenBapuTEeNBHBIM pe3yabTaTaM HCCIECOBAH
CBIBOPOTOK OOJIbHBIX B TPYIIax HE HPUBUTHIX pa3HO-
TO BO3pacTa CyIIECTBEHHBIC pa3in4us HE BBISBIICHBI, B
CBSI3M C Y€M OHH OBUIM YCIIOBHO OOBEIMHEHBI B TPYIITY
HETPUBUTHIX, a JIUIA, NOJTy4HBIIHe | WK 2 103bl BaKIH-
HBI, — B TPYIILY NPUBHUTHIX. TakuM 00pa3oM, HETIPHUBHU-
ThIe cocTaBwin 31,1%, a 3a00meBIINX IPUBUTHIX TIPOTHB
xopu 656110 42 (35,3%) naruenra.

[Tpu uccnenoBanuu 119 cbIBOPOTOK OOJIBHBIX KOPBIO
Mapkepsl octpoit nHpekn (IgM) ObuTH BBISIBIEHBI C
nomMolursio Tecra capture-popmara B 100% ciyuaes He-
3aBHCHUMO OT BO3pacTa OOJBHOTO M €ro MPUBHUBOYHOTO
aHaMHe3a, TOT/a KaK MOJIOKUTEIIbHBIN Pe3ylnbTar B TecTe



indirect-popmara Obut HIKe — 61,3% (p <
0,0001). s 46 (38,7%) CBIBOPOTOK OBLITH IO~

Ta6nuna 1
Bo3pacTHast cTpyKTYpa 60/1bHBIX KOPBIO

JIY4Y€HbI OTpULIATCIIbHBIE U COMHUTEJILHBIC PC-

> BnarosenieHck, BypsTus, Tomck, KpacHosipck,
3yabTarhl (Tadm. 3). CToyb BRICOKUH MPOIEHT Bospacr, 2010~ 5’5’10 - 2011t P 2011 113 Hroro
- Toabl

OTPUIIATEIBHBIX H COMHHTEIBHBIX PE3yiIbTa B, % 1 aoe 1 % laoe | % 1 aoe | % lace | %
TOB y OONBHBIX M3 0Y9aroB MH(MEKIMHA MOXKET
CBHICTENFCTBOBATE O HH3KOM UyBCTBHTENb- A0 1 TOM@ % 403 2 133 - i L5032 269
HocTH TecTa indirect-hopmara. 1,5—7 4 56 - - - - I 50 5 42

Bwmecre cTeM cpaBHEHHE pE3yIBTATOBUCCIIS-  |1—14 6 83 - - - - - - 6 50
JI0BaHMsl CHIBOPOTOK B Tecte indirect-popmara 5 4e 33 458 13 867 12 100 18 900 76 639
C JIAHHBIMU TIDHBHBOUHOTO AHAMHE3A NOKA3d-  — > : = : 5 2 : T 100’0
JIO, 9TO B CHIBOPOTKAX HEMPUBHUTHIX OOJBHBIX cero.. ’
IgM BesiBIeHBI B 100% cityyaeB (tabm. 4). B

0 Tabnuma 2
ceIBOpoTKaxX 29 (69%) n3 42 GONBHBIX C JIO- N
“pﬂBHBO‘IHBII/l aHaMHe3 00JIbHBIX KOpbIO

KYMEHTAQJIFHO MOATBEPKACHHBIMU TAHHBIMH O
MPUBUBKAX Mapkepbl ocTpoit nHpekiuu (IgM) . B Tom uncrne
OIIPEIEIICHBI He OBUIM WIM PE3yNBTar Obul co-  PHBHBoumsil | Beero

pea pesy. aHaMHE3 GobHEIX | DVAroBemIeHCK, | Bypsrus, Tomck, | KpacHospck,
MHUTETBHBIM. B Tpymme nui; ¢ HeM3BECTHBIM 2010 . 2010t | 2011r 2011t
aHAMHE30M TaKuX 0OJbHBIX ObLIO 42,5%. Henpusntsie 32 (26,9) 29 2 . 1

[TockombKy BO3pacT OONBHBIX C OTPHUIA- 1o | roma
TeJIBHBIM WM COMHHTEIBHBIM PE3YIBTATOM  Henpuursic 5(4,2) 4 . . 1
UCCJIEeI0BAaHUs CBIBOPOTOK COCTABISUI 17 M€T 1,5 roxa —7ner
1 Gosiee, a GOJBIIMHCTBO U3 HUX UMENH TIO/l-  Baimams 119.2) 1 . . .
TBEPKICHHBIC TaHHBIC O IMPUBUBKAX, HEIB3S

PKIL A b ’ Baknunarusa + 31 (26,1) 10 11 2 8
MCKIIIOYHTh BEPOATHOCTD PA3BUTHSA BTOPHY-  [coooiiaius
HOTO THIIA IMMYHHOTO OTBETa, YTO B CBOKO 10 (33.6 8 5 0 0
odepesib MOKET OKA3bIBaTh BIMSHME HA pe- - orocleh (33.6)
3yJIBTaTLI JIa60paT0pHOI7I JIUArHOCTUKHU HH- Bcero... 119 (100) 72( 60,5) 15 (12,6) 12 (10,1) 20 (16,8)
(beKLII/II/I. [Ipumeuanwue. 3uech u B Ta0I. 3, 4 B CKOOKaX IPOLCHT.

ITonTBepKacHNEM NAaHHOTO TPEAIIOIO-

TaGnuuma 3

JKEHUS SIBUINCH PE3YNBTaThl HCCIIENOBAHUS
119 crBOpOTOK OONBHBIX, B KOTOPBIX OBLIH
OIpE/IETICHbl COJEpKAHUE M CTEHEHb aBUJ-

PesyabraThl Hcci1e10BaHus CHIBOPOTOK 119 60/1bHBIX KOPBIO HA coaep:kanue IgM

C IOMOIIBIO TECTOB Pa3sHOIo ([)opMaTa

Hoctu aHTuTen G-kiacca. [lomydeHnHslie naH-
HBIC TIOKa3aJd, 4To KoHIeHTpanus 1gG Obiia

Tecr-cucrema,
tbopmar

Pesynvbrar uccnenosanust Ha IgM

OTPHUIATEIBHBII

nononcI/ITenLHLIﬁ| COMHUTENBHBIN |

pa3IMYHON U HAaXOaWIack B npeneiax ot 0,24
no 53 ME/mit; B ceiBopoTkax 20 OGOJBHBIX
AHTHTEJIA BBISIBICHBI HE OBUTH (CM. PUCYHOK).
WupuBuayanbHble pa3iuyusl B MOKA3aTENsIX
cnerduueckux IgG B akTuBHOU (haze 3a00-
JICBaHUS CBUICTEIHCTBYIOT O pPa3HOM aHTH-
TEJILHOM OTBETe Ha WH(EKIIUI0, MPUYHHON
KOTOPOTO MOXKET OBITh HCXOJIHBIA KOpEBOU
craryc 0oipHOTO. PesynpraTsl ompeneneHus

capture

VectoMeasles IgM,

Enzygnost®
Virus/IgM, indirect

119 (100) - _

73 (61,3) 20 (16,8) 26 (21,9)

TaGnuua 4

Pe3ynbTarhl Hec1e10BaHUS CHIBOPOTOK 00JbHBIX KOPbIO B TecTe indirect-popmara

C y4e€TOM NPUBUBOYHOI'0O aHAMHeE3a

CTeTICHH aBUAHOCTU IgG CBUAETENBCTBOBANN  [lpuemeounsii | Beero Pesynsrar uccrenopanus na IgM

0 TOM, YTO aHTUTEJIAa, KOHIICHTPpaLus KOTOPbIX aHaMHE3 OONBHBIX | romouTeTBHBI COMHUTEBHBIH OTpPHUIIATEIBHBIH
B ChIBOpOTKax coctaBmsuia 0,24—7,9 ME/mn [TPS— 37 37 (100,0) _ -
(2,19 £ 0,7), UMenu HUBKYIO CTCTICHb aBUI-

Hoctu (1-s1 rpymna), Torna kak I1gG B chiBo- | IPHBHTRC 42 13(31,0) 1433.3) 1535.7)
potkax c¢ mokaszaremsmu 10,0—53,0 ME/mMn He ussecten 40 23 (57.5) 6 (15,0) 11 (27.5)
(22,34 + 3,2) ObUTH BBICOKOABUIHBIMH (2-1  Bcero... 119 73 (61,3) 20 (16,8) 26 (21,9)

rpynna). IlonydeHHble naHHBIE yKa3blBalOT

Ha Oycrep-3ddexr crermmudpuaeckux IgG (2-s1 rpymma) B
aKTUBHOM (haze 3aboneBanus (5—06-ii 1€Hb MOCIE MOSB-
JIEHUS CBINHK), BBISBISIEMBIH IIPU BTOPHYHOM HUMMYHHOM
OTBETE Y JINII, IMEIOINX B aHAMHE3€ BaKIIMHAIIHIO, TOT/Ia
KaK HU3Kas aBUIHOCTh aHTUTeN G Kjlacca WK UX OTCYT-
CTBHE CBUIETENBCTBYIOT O IEPBUYHOM NMMYHHOM OTBeE-
TE TP BCTPEYE C JUKHM BUPYCOM.

JanpHeiimmid  aHanu3 pe3ynabTaTtoB  JIAOOPaTOPHOTO
o0cienoBaHusl OONBHBIX ABYX TPYHIl C y4ETOM IIPUBH-
BOYHOTO aHaMHe3a ITOKa3all, 9TO He3aBUCHMO OT (opmara
IgM-tecra (indirect nnu capture) B CBIBOPOTKaxX OOIBHBIX
C MEPBUYHBIM UIMMYHHBIM OTBETOM (1-51 rpymma) aHTuTena

M-krnacca ObLIH BBISIBIICHBI y BceX 59 maruenTos (Talm. 5).
[Ipudem Tonpko B 3T0M rpymnme anTuTena G-kinacca Obutn
HuskoaBuaHbIMU (20,6 + 6,32%). B criBopoTkax 18 He-
npuBuTHIX 1gG onpenenensl He ObLTH, YTO, IO-BHIUMOMY,
CBSI3aHO C 3aMeJIEHHBIM CHHTE30M aHTHTEI y IeTeH B BO3-
pacre 10 1 romga. 3 42 G0MBHBIX ¢ JOCTOBEPHBIMHU CBEIIC-
HUSIMH O BakuHAUH y 4 (9,5%) oTMeueH nepBUYHBIN TUTT
UMMyHHOTO oTBeTa. HuskoaBmmHbie aHTHTena G-Kiacca
OBUTH BBISIBIICHEI B CHIBOPOTKaX 18 (45%) u3 40 OONBHEIX,
MPUBUBOYHBII aHAMHE3 KOTOPBIX ObLJT HEM3BECTEH.
['pymimy JrIl ¢ BTOPUYIHBIM UIMMYHHBIM OTBETOM COCTa-
BIIH 38 OOITBHBIX, KOTOPBIE, TTI0 TOKYMEHTAIBHO ITOTBEPIK-
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60

Copepxanue IgG, ME/mn

1 5 9 13 17 21

25 29 33 37 41

Ne cblBOPOTOK
—o— 1-9 rpynna —— 2-9 rpynna

Conepxanue IgG B cbIBOpoTKax OOJIBHBIX.

1-s1 rpynma — 59 GONbHBIX, B CBIBOPOTKAX KOTOPBIX BbISBICHBI HU3KoaBuaAHbIC [gG
(20,6 £ 6,32%); 2-s rpynma — 60 OOJNBHEIX, B CBIBOPOTKAX KOTOPBIX BEIIBICHBI BEICOKOA-

Bunusle 1gG (97,3 +2,91%).

JICHHBIM JaHHBIM, ITPOIIUTH BaKIIMHANNIO, ¥ 22 TallieHTa ¢
HEW3BECTHBIM MMPUBUBOYHBIM aHaMHe30M. [Ipu ucmons30-
BaHMU TecTa capture-popmara anturena M-kiacca ObUTH
BeLsIBIICHB! ¥ 100% OONBHBIX 3TOW TPYMITEI HE3aBUCHMO
OT MPHUBUBOYHOIO aHAMHE3a, TOINA KaK MOJOKUTEIbHbIHN
pe3yNbTaT MpH HCIHONb30BaHWK Tecta indirect-opmara
Ob1T ToydeH Tonbko y 14 (23,3%) manueHToB, U3 KOTo-
PBIX 9 UMenu JOCTOBEpHBIC CBEACHUS O BaKLIUHALUHU U Y
5 OOJIBHBIX TIPUBUBOYHBIN aHaMHe3 ObLT Hen3BecTeH. Cire-
JIyeT TaK)Ke OTMETHTB, YTO B CBHIBOPOTKAaX BCEX OOJBHBIX
9TOM TpymIIbl OBIIIM OOHApPYKEHBI BbICOKOAaBUIHBIE (97,3 £+
2,9%) G-anTHTENa B BEICOKOW KOHIIEHTparmu (22,34 + 3,2
ME/m), ato B 10,2 pa3a npeBblmaeT mogo0HBIH ToKa3a-
tens B 1-i rpynme (2,19 + 0,7 ME/mn).

BeisiBiieHHbIE  1a00paTOpPHBIE  Pa3IHMYMs  [TO3BOJIIIIH
MIPOBECTH CPABHUTENBHBIN aHAIN3 KIMHUIECKNX CHMIITO-
MOB Yy JIeTel U B3pOCIIBIX, JJIsl KOTOPBIX BCTPEYa C BUPYCOM
OblIa MIepBUYHOM, a TaKoke y JuIl 17 J1eT u crapiie ¢ rep-
BUYHBIM 1 BTOPUYHBIM HMMYHHBIM OTBETOM (Taom. 6).

[Nony4eHHble TaHHBIC TIOKA3aJIH, YTO B IPYIIIE KaK C
MEPBUYHBIM, TaK U C BTOPUYHBIM WMMYHHBIM OTBETOM
Bce OOJbHBIE UMENH MATHUCTO-TIAMYIIE3HYIO0 CHIITb He3a-
BHCHMO OT BO3pacTa. DTamHOCTh BBICHIMAHUS ObLIa CO-
xpaHeHa B 100% cnyvaeB y nereil 1 B3pOCIHBIX TOJIBKO
B 1-i1 rpymnme, Toraa kak Bo 2-ii rpymie 3ToT oKa3aTeib
coctasui 80%.

45 49 53 57

IIpn cpaBHEHHMM KIMHUYECKHX II0Ka3a-
tenet y 37 mereit u 22 B3pocubix (1-1 Tpyn-
1a) yCTaHOBJIEHO, YTO OOJBHBIX C MATHAMHU
@Ounaropa—Komauka Obul0 Oosblle cpeau
mur B Bospacte 17 mer wu crapme (72,7%),
TOTJ]a KaK Cpeiu JeTeil 3TOT MPOIEHT cocTa-
Bui 24,3 (p <0,001). Paznuuus B mokasaremisix
M0 TPOJOJDKUTEIBHOCTH CHIMH, TeMIIepaType
U HAJIWYMIO KaTapajbHBIX CHMITOMOB OBUIM
CTaTHCTUYECKU HE3HAYHMBI.

AHanu3 KIMHUYECKUX JJAHHBIX Y 22 B3pOcC-
JBIX C TEPBUYHBIM U 60 B3pOCHBIX C BTOPHY-
HBIM UMMYHHBIM OTBETOM TOKa3al, uyto y 20%
OOJIBHBIX 2-f TPYIIBl HAapylleHa JTalHOCTh
BhIChINanus. Bo 2-if rpymnme Obl1o cTaTucTude-
CKH 3HaYMMO MEHBIIIE JIUI] C TPeMs KaTapajb-
HBIMU cuMnToMamu (p < 0,0001) u ¢ maTHaMu
®unarosa—Komuka (p < 0,001).

B pesynbrare aHanmu3a KIMHUYECKUX AaH-
HBIX y JeTel U B3pocnbix (1-s rpymma) ycTa-
HOBJIEHO, YTO KOPb Yy HENPHBUTHIX B3POCIBIX
HpoTeKaeT Tsxenee. IMeHHO cpenu HUX Obl-
JIM 3apETHCTPUPOBAHBI 4 TSHKENBIX CTydas KOpH; JIeTKHe
1 aTUNUYHbIe (POPMBI 3a00/I€BaHNs BBISIBICHB! HE OBLIH.
[ToBTropHas BcTpeya ¢ BUpycoM kopu 60 iuil B Bo3pacte
17 ner u crapmie Ha ¢oHE BTOPHYHOTO MMMYHHOTO OT-
BeTa MpHBEJa K Pa3BUTHIO TUIINYHOHN (CPEAHETSKENON y
70%, nerxo#t y 18,3%) u arunmunoit (y 11,7%) dbopmbr
3a00JeBaHUs.

Hecmotpst Ha TO YTO KOPB SIBISIETCS OTHUM U3 BBICOKO-
KOHTarvo3HbIX 3a00J1eBaHuii, 10 MHEHUIO BEAYIIUX CIIe-
[HAJTNCTOB, JTUMHUHAINS KOPEeBOH MH(EKIINH BOZMOXKHA,
TaK KaK KOpb IPOTEKAcT B OCHOBHOM MaHH(ECTHO, BUPYC
UMEEeT CIMHCTBEHHBIH CEpPOTHUIl, CAMHCTBEHHOIO XO3SIH-
Ha — dYenoBeka. Kpome Toro, »wBas KopeBast BaKIMHA
SIBIISICTCSL HAmOoliee ONTUMAIBHBIM U A(PPEKTUBHBIM
cpenctBoM OOpeOBI ¢ Kopwio [2, 3, 9, 10, 17]. OgHako
MIePBUYHbBIC M BTOPUYHbBIC HEYAAa49N BAKIWHAIWW, MUTPa-
LMOHHBIE MPOLIECCHl, BOBICUECHHUE B AIUANPOLIECC PaHEe
HPUBUTHIX U JMI[ C HEU3BECTHBIM aHAMHE30M OCIIOKHSIOT
SMUJICUTYAINIO, TIOPOXKAAIOT PsA IPOOIeM, CBA3aHHBIX C
1a60paTOPHON AMATHOCTUKONM KOpEBOM MH(MEKIINU, KOTO-
pbIe MOTYT C rOJlaM{ YBEJIMYUBATHCS HE TOJIBKO B Pa3BU-
BaroIuxcs crpanax [8, 13, 16].

Pesynprarel nccnenoBanusi ChIBOPOTOK 119 GOIBHBIX
KOPBIO II0KA3aJIk, YTO TEeCThl capture-hopMara BbISBIIA-
10T Mapkepsl octpoit mHpeknun (IgM) B 100% cmyga-
€B, HE3aBHCUMO OT BO3pacTa W MPUBHBOYHOTO aHAMHE-

TabGunuma 5

PeSyJI])TaTbl HCCI€I0BAHUSA CBIBOPOTOK 00JIbHBIX KOPbIO C NEPBUYHBIM U BTOPUYHBIM UMMYHHBIM OTBE€TOM

IlepBUYHbIM UMMYHHBIH
otBer, 1-s rpymmna (59

BropuuHslii UMMYyHHBII OTBeT, 2-5 rpymnma (60 yenoBek)

. YEJI0BEK)
IIpuBuBOUHBII
AHAMHE3 IgM indirect IgM indirect IgM capture
(Bcero OOJIbHBIX) IgM capture g & P

IgM+; aBugnocts | IgM+; IgM+; aBuHOCTH IgM- unu ¢; aBUAHOCTH IgM+; aBuHOCTH IgM- wu c; aBun-
1gG <40% 1gG- I1gG > 60% 1gG > 60% 1gG > 60% HocTb 1gG > 60%

Henpusntsie (37) 19 18 - - - -

IIpusutsie (42) 2 2 9 29 38 -

Hewussecren (40) 18 - 5 17 22 -

[Ipumedanue. c— COMHUTENBHBIN PE3YyNbTAT.
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3a 6onpHOTO. [lonoxurenpueiii (100%) pesynbrar B Te-
cte indirect-hopmara ObUT MOTYUEH MPHU HCCIICTOBAHUU
CBIBOPOTOK HEMPUBUTHIX OOJBHBIX, TOTNA KaK B IPyIIe
OOJIBHBIX C BTOPUYHBIM UMMYHHBIM OTBETOM 3TOT IOKa-
3atenb cocTtaBui 23,3 £ 5,5%.

BropuuHsblit IMMYHHBIH OTBET pa3BUBaeTCs ObICTpEE,
Y MHTEHCHBHOCTD €r0 T'yMOPaJIbHBIX M KJIETOYHBIX (DaKTO-
POB BO MHOTO pa3 BBIIIE, 4eM IepBUYHOTO. BrIcoKast KOH-
neHtpanus (22,34 £ 3,2 ME/min) BoicokoaBuaHbIX (97,3
+ 2,91%) anturen G-kinacca B ChIBOPOTKaX OOJBHBIX C
BTOPUYHBIM UIMMYHHBIM OTBETOM MOXET OBITH OHOM M3
MPUYHH HEe BeIABIeHUs IgM ¢ momomsio Tectos indirect-
(dopmara y OonbimuHcTBa O0NBHBIX (76,7%). Bmecte ¢
TEM YyBCTBHTEIBLHOCTh TeCTa capture-BapHaHTa ITO3BO-
JISIeT BBIABIATH aHTHTENa M-Kiacca, 4To, BEpOSATHO, CBS-
3aHO ¢ ero MmoauduUKaIueH, npeaycMaTpuBarolei yasie-
nue IgG B nepBoit ctagnun nocranoBku MOA.

B pesynbrare cpaBHUTENHHOTO aHAN3a KITMHUYECKUX
CHUMIITOMOB, Pe3yJIbTaTOB J1abopaTopHOro o00CIieI0BaHus
JMI] C TIEPBUYHBIM M BTOPUYHBIM MMMYHHBIM OTBETOM
YCTaHOBJIEHO, YTO AUKHUN BUPYC MOXKET BBI3BIBATH Y OOIb-
HBIX, IOJyYUBIINX paHee 1—2 1036l BAKIHbI, PA3BUTHE
Pa3TUIHBEIX POPM 3a00IEBAHMUS, UTO TIOATBEPIKIAIOT JaH-
HbIe uTepaTypsl [6—8, 13]. PesynbraTsl Hammx uccie-
JIOBaHUU MOKa3ajlu, YTO Y HEMPUBUTHIX KOPb MpOTEKaa
TUTIUYHO: B cpenHeTsvkenon (93,2%) u Tsoxenoit (6,8%)
(opme. B rpymnre nui ¢ BTOpUYHBIM HIMMYHHBIM OTBETOM
3aboneBanue ObUIO THIMYHBIM y 53 (88,3%) OONBHBIX U
y 7 (11,7%) — aTUIIMYHBIM.

3HaYMMOCTh JTAOOPATOPHBIX HCCIIEJOBAHNN Y TaKUX
OOJIBHBIX BENTMKA HE TOJBKO C TOYKH 3PEHHUS MOJITBEPK-
JeHHs] AMarHo3a KOpH, HO W JJIS OIEHKH CTETIeHH BO-
BJICYCHHOCTH TaKUX MAI[eHTOB B PAcCHpOCTPaHEHHUE
BHUpYCa B YCJIOBHUSIX BBICOKOMMMYHU3UPOBAHHOH MOITy-
nsamun. Tak, Mo JaHHBIM 3apyOeXHBIX aBTOPOB, CpPeId
JIMII, IMEBIIUX KOHTAKT ¢ OOJbHBIM KOPBIO (aTUIMHYHAs
(dopma), cyuau pacrnpocTpaHeHHs MHPEKIUH 3aperu-
cTpupoBaHbl He ObuTH [13].

B T0 xe BpeMms npu 06cne0BaHUH OJHOTO U3 04aroB
WHQEKIUU ObLTO YCTAHOBJICHO, YTO Y 3a00JeBIIeH KeH-
IUHBI cbinb nosBuiack 23.05.2011, a yepe3 12 gueit
(03.06.2011) mpu TeCHOM KOHTAaKTE B CEMbE CHIIIb ObLIa
3apeructpupoBana y myxa. O0a manueHTa B IpOILIOM
MOJIYYMJIM 2 J103bl KOPEBOW BaKI[MHBI, KOPb MpOTEKala
TUIIUYHO, B JIeTKOIl (opme Ha (pOHE BTOPUUHOTO HMM-
MyHHOro oTBeTa. OJIHAKO B CBSI3U C MAaJOYHUCIEHHO-
CTBIO TOOOHBIX HAOMIOACHUHI B CTpaHEe M 3a PyOe)KoM
ITOJTHOLIEHHO OIIGHUTh POJIb OONBHBIX C BTOPUYHBIM
TUIIOM UMMYHHOTO OTBETa B PacHpOCTPaHEHUHU BHUpyca
HE TIPE/ICTaBIAETCS BOSMOKHBIM. Bemika BeposTHOCTh
TOTO, YTO €r0 PacIpoCTpPaHEHNE 3aBUCUT OT (OPMBI 3a-
0o0JIeBaHNs HCTOYHHUKA HHPEKITUH, TIPOIOJKUTEIHHOCTH
KOHTaKTa W HAJIW4YUS BOCIPUUMYHMBOTO KOHTHHTEHTA B
MOTYJISALINH.

Takum 00pazom, He0OXOAMMOCTH JIAOOPATOPHOTO MO~
TBEPXKJICHUS CITydaeB KOPH, BBIIBICHHBIE OCOOEHHOCTH
TecToB Ha IgM pasHoro ¢opmara, BeICOKas KOHIIEHTpa-
st antutTen G-kilacca B akTHBHOM (pase 3a00sieBaHUs Y
OOJIEHBIX ¢ BTOPUYHBIM HMMYHHBIM OTBETOM CBUETEIIb-
CTBYIOT O 11€J1€CO00pa3HOCTH O0TOOpa TMAarHOCTHYECKHUX
TECTOB C Y4€TOM UX MOAM(UKAIMH, YYBCTBUTEILHOCTH
n crierduaHocTH. [Ipu 3TOM Henb3s 3a0bIBaTh O MOSAB-
JIEHUU HE TOJIBKO JIO)KHOOTPHUIATENbHBIX IgM, Kak ObL10
MOKa3aHOo B Hallel paboTe MPH HCIOIB30BAHUN TECTOB

Tabnuma 6

Kinununyeckue nokasaresin y 00JILHBIX KOPbIO ¢ NIEPBUYHBIM U
BTOPUYHBIM HMMYHHBIM O0TBE€TOM

BonbHBIE ¢ IEPBUYHBIM
HMMMYHHBIM OTBETOM
(1-s rpymma)

BonwHbIE C BTOpHY-
HBIM UMMYHHBIM OT-

Knunnueckui mo- BeTOM (2-51 TpyIma)

Kas3arelib

JCTHU B3pOCIIBIC B3pPOCJIbIE

37 (22) (60)
IIaruucro- 100 100 100
aryJse3Has ChIIb,
%
DTaIHOCTh BbI- 100 100 80,0+5,2
ceImanusi, %
IIponomxurens- 4,6+0,15 5,3+0,23 3,8+0,08
HOCTb CBIITH,
IHH (cpenHee)
Temneparypa, C° 38,8+0,10  39,2+0,11 38,5+0,05
(cpenmuee)
IIpomomxurens- 3,940,23 5,340,29 3,2+0,11
HOCTb TEMIIEpaTy-
pBl, IHH, (cpenHee)
Kamens, % 94,59+3,7 100 56,67+6,4
Hacwmopk, % 86,49+5,6  86,36+7,3 48,33+6,5
Konbronktusur, %  78,38+6,8  86,36+7,3 35,0+6,2
JIuua c xauuem,
HAaCMOPKOM, KOHb-  67,57+7,7  86,36+7,3 46,67+6,4
FOHKTUBUTOM, %0
IIstHa ®unaroBa—  24,3+7,05 72,7£9,5 15,0+4,6
Kormumka, %
DuaHTema, % 64,86+7,8  68,18+9,9 51,67+6,5

indirect-popMara, HO U JIOKHOIOJOKUTEIBHBIX [gM,
MPUYUHONW KOTOPOro, MOMUMO MPUCYTCTBYIOLIETO B Chl-
BOPOTKE KPOBH PEBMATOMIHOTO (haKTOpa, MOTYT OBITh
IgM k pa3HbIM WH(EKIMOHHBIM W HEHH()EKIUOHHBIM
aredtam [20].

BriBoabl

1. YcTaHoBieHO, 9TO IIPH JTA00PATOPHOH THArHOCTHKE
kopH (BeisiBiieHHE [gM) y OONBHBIX, HE TIPUBUTHIX MTPOTHB
3TOM MH(EKIMH, MOTYT OBITh UCIIOJIIB30BAHBI TECTHI KaK
capture, Tak u indirect-popmara.

2. Jlnst mabopaTopHOW TUArHOCTUKU KOPH Y JIUII, TIO-
JYYUBUIMX B NpOUUIOM |—2 MNPUBUBKHU, a TAKXKE y Ma-
IIMEHTOB C HEN3BECTHHIM aHAMHE30M I1eJIec000pa3Ho Hc-
monp30Bath [gM-TecThl capture-gopmara.

3. Jlng oTBETa Ha BONPOC O POJIM ATUIMYHBIX, Ma-
HU(ECTHBIX CITy4aeB KOPH C BTOPHYHBIM HMMYHHBIM
OTBETOM B PACIpPOCTPAHCHHM BUpPYyCa B MOMYJALUU HE-
00xomnuMo Toy4yeHue OoJbiiero o0beMa JI0CTOBEpHOMH
MH(OPMAITHH.
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Mosieky/JIsIpHO-TeHeTHYECKas XapaKTepucTuka sapuanros BUY-1,

pacnpocTpaHeHHbIX HA TeppuTopuu Kuprusuu

PecniyOnuku, bumkex

MNpeacTtaBneHbl pe3ynbTaTbl MOMNEKYNAPHO-3NUAEMUONOrM4Yeckoro aHanusa sapmaitos BUY-1, umpkynupyrowmx
Ha Tepputopumn Kuprusun. NopobHasa pabota B Kuprusmm nposoaunack Brnepseble. O6HapyxeHbl BapuaHT IDU-A,
AOMVHMpYOLWUIA Ha TeppuTopumn 6biBlIero CCCP, a Takke pekombuHaHTHas cpopma BUY-1 CRF02_AG. MNpeanona-
raeTcs BO3MOXHOCTb AaribHeunLero pekoMo1MHaLMOHHOro npouecca Mexay 3Tumu AByms BapuaHtamm BUY-1.

KnioueBbie cioBa: supyc ummyHooehuyuma yeiosexd, MoneKkyiapHo-anudemuosocuyeckutl anamus, Kupeusus

Molecular-Genetic Characterization of the HIV-1 Variants Abundant in Kirghizia

V. Yu. Laga’, E. V. Kazennova’, A. V. Vasil’ev’, I. A. Lapovok’, A. Ismailova? N. Beisheeva? N. Asybalieva?
and M. R. Bobkova’

"lvanovsky Institute of Virology, Ministry of Health and Social Development of the Russian Federation, Moscow, Russia;
2 Republican Association AIDS, Bishkek, Kyrgyz Republic

The results of the molecular epidemiological analysis of HIV-1 circulating in Kirghizia were presented. In the area
of Kirghizia this type of the work was performed for the first time. Two main genetic variants were discovered:
variant IDU-A dominating in the area of the former Soviet Union, as well as recombinant form CRF02_AG. The
possibility of further recombination process between these two variants of HIV-1 was suggested.

Key words: HIV, molecular epidemiological analysis, Kirghizia

[Ipobnema BUY-uHpekuu B cTpaHax OBIBIIETO
CCCP ¢ MoMeHTa CBOEro BO3HHKHOBEHHS IO CEroi-
HSIIHUE JIeHh OCTAETCS OJIHUM M3 CaMbIX OCTPBIX BO-
MIPOCOB 37IPAaBOOXPAHEHHUs JTAHHBIX TOCYAAPCTB, OJHAKO
MOJICKYJISIPHO-3TTHICMUOJIOTHUCCKAsi CUTYallUsl B yKa3aH-
HBIX CTpaHaX U3y4YeHA HEOJMHAKOBO.

B crpanax, rae cnekeHue 3a paclpoCTPaHEHUEM
BUY-1 oprannzoBaHo B goctatouHoii crenenu (Poccus,
VYkpauna, benopyccus, Kazaxcran, crpans! bantnn), nme-
ercs OoMbIIoe KOIMYECTBO AAHHBIX 110 PACIIPOCTPAHEHUIO
Pa3MUYHBIX MOATUIIOB BUpyCAa U MyTallUi JIEKapCTBEHHON
ycroitunBocTH [1, 2, 4, 6, 9, 10]. M3BecTHO, UTO HA TEppH-
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