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Jbicyosa HJL.', MetenuHa T.A. "2, TanoH J1.W.!, ABgeesa K.C.", boikosa C.I.', Cynnotos C.H.2

POJIb BATAMUHA D B NATOTEHE3E PA3BUTUA APTEPUAJIbHON TMNEPTOHUN

"TIOMEHCKUIN KapANONorMyeckmii HayuHblii LeHTp, TOMCKUI HaLMOHanbHbIN NCCefoBaTeNbCKU MeAULUHCKNIA LeHTp PAH,
625026, TiomeHb, Poccus;
2QrbOY BO «TioMeHCKMI rocyAapCTBEHHbIN MeANLIMHCKII yHUBepcuTeT» MuH3gpasa P®, 625013, TiomeHb Poccua

B nocneonue 20061 nakonaenst MHo20HUCTeHHbIE OaHHbe O NANO2EHEMUYECKUX 36eHbAX POPMUPOBAHUS APMEPUATLHOL 2UNEPINO-
Huu. B psoe uccredosanuii noxasano, 4mo oegpuyum sumamuna D, accoyuupyscs ¢ 603pacmom, usmeHeHuem no1o8020 20pMOHAb-
1020 CMamyca, noGblUeHUeM MOHYCA PeHUH-AH2UOMEH3UH-ATbOOCEPOHOBOIL CUCTEMbL, OUCPYHKYUEL DHOOMENUS, HAPyeHUem
Kanbyuego2o 0OMeHa, MOHCem SABAMbCs OOHUM U3 MEXAHUMOS PA3GUMUSL U NPOSPECCUPOBAHUS APMEPUATbHOL 2unepmonuu. Le-
JIbI0 0630pa A6UNOCH 0600 eHIUe Pe3YTbMAMO8 OPUSUHATLHLIX OMEYeCMEEHHbIX U 3aPYOENICHbIX UCCIEO0BAHUL, NPOCNEKMUBHBIX
HAbII00eHUIl U MEMAAHATU308 NO 63AUMOCEA3U Medxncdy Oedhuyumom sumamuna D u apmepuanvnoii eunepmonuerl.

KnioueBble clloBa: apmepuanvbhas sunepmonus, sumamun D.

Jost nurupoBanust: Jlvicyosa H.JI., [lemeruna T.U., I'anon JI.U., Aéoeesa K.C., Bvikosa C.I", Cyniomos C.H. Ponb sumamuna
D 6 namoeenese pazsumus apmepuanvroul cunepmonuu. Knunuueckas nabopamopnas ouaenocmuxa. 2020; 65 (1): 5-10.

DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-5-10
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THE ROLE OF VITAMIN D IN THE PATHOGENESIS OF THE ARTERIAL HYPERTENSION

"Tyumen Cardiology Research Center, Tomsk National Research Medical Center RAS, 625026, Tyumen, Russia;

2Federal State Budgetary Educational Institution of Higher Education “Tyumen State Medical University” of the Ministry of
Healthcare of the Russian Federation 625013,Tyumen, Russia

In recent years, accumulated numerous data on the pathogenetic links of the formation of arterial hypertension. A number of
studies have shown that vitamin D deficiency, associated with age, changes in sex hormonal status, increased tone of the renin-
angiotensin-aldosterone system, endothelial dysfunction, and calcium metabolism, can be one of the mechanisms of development
and progression of arterial hypertension. The purpose of the review was to summarize the results of the original domestic and
foreign studies, prospective observations and meta-analyzes on the relationship between vitamin D deficiency and arterial
hypertension.
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PEKOMEHJIalluU 10 ONpPEeEICHHUI0, TUArHOCTUKE U Jieye-
uuto Al [1]. B mocneanne Toas! B KaueCTBE HEKIIACCHYe-
CKOTO (paKTOpa, CIIOCOOHOTO OKA3bIBATh BIUSHIE HA PUCK
Pa3BUTHS COLMAIBHO 3HAYMMBIX 3a00JCBAHMM, BKIIIOYUAs
AT, paccMarpuBaeTcst neuuuT BUTaMuHa D.
[ToBblIEHHBI MHTEpPEC K BUTAaMHHY D W OLEHKe
D-ButraMuHHOTO CTaTyca 00yCIOBICH PSIOM IPHYHH, BBI-
XOISIIINX 32 TPECITBI TPAIUIIOHHEBIX MPEICTaBICHU 00
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9TOM BUTAMUHE. YHUKaJILHOCTh BUTamMuHa D, mo cpaBHe-
HUIO C IPYyTUMH BUTaMHHAMH, CBS3aHa C MHOTOOOPa3HbIM
€ro BIMSHHUEM Ha OPTaHU3M B IIEJIOM M BO3MO)KHOCTBIO
MPO(MITAKTHKA ¥ JIEYCHHS Pa3INIHBIX 3a00JI€BaHNH, TaK
KaK MHOYKECTBO 3a00JIEBaHHUH Y JIUIT MOJIOJIOTO, CPETHETO 1
MOKMJIOTO BO3PacTa HEMOCPEACTBEHHO acCOLMUPOBAHO C
JIe(pULINUTOM WK HEJOCTATOYHBIM KOJTMYECTBOM BUTAMUHA
D B xposu [2].

TepmuH «BuTaMuH Dy 00BEIUHSET TPYIITY CXOMHBIX
M0 XUMHYECKOMY cocTaBy (GopM BuTamuHa D, oTHOCH-
IUXCS K MPOM3BOAHBIM CTEpHHOB. B HacTosmiee Bpems
BUTaMMH D paccMarpuBaeTcsi Kak KOMIUIEKC OJIM3KHX
10 OMOJIOTMYECKON aKTMBHOCTH, HO HE IO NMPOUCXOXKIE-
HUIO, BUTaMMHOB D, (9prokansuudpepon) u D, (xomne-
kampItdeporn). O0a BUTaMUHA TOPMOHAJIEHO WHEPTHHI,
HO, TIOCTyTas B TI€Y€Hb, OHM METaOOIM3HPYIOTCS JO
25-ruppokcuxonekanbuudepona — 25(0OH)D, (kanbuu-
JMoJa), KOTOPBIN SIBIAETCS INMABHBIM LUPKYIHPYIOMIUM
MeTaboauTOM BUTaMHHA D, MMeeT rmepro noxypacmaja
15 nHEl W CIy’)KUT B KauecTBE OCHOBHOTO OMOMapkepa
olleHKH D-BHUTaMHUHHOTO cTaTyca, a jJajiee C MOMOIIBIO
KaJbIH(epONTPAHCTIOPTHBIX OEJIKOB OH IOCTyNaeT B
MOYKH W MO BO3/IEHCTBHEM ITapaTropMoOHa IpeBpaniaeT-
cs B 1,25-nmurunpokcuxonekanbuudeporn — 1,25(OH)2D3
(KanbLUTPHOIN), TOPMOHANIbHASL AKTUBHOCTH KOTOPOTO B
10-100 pa3 BeiiIe, yeM Kasblmauona [2,3].

CoBpeMeHHBIE MTPEACTABICHUS O OMOIOTHYECKUX d-
¢exrax D-ropmona pasHooOpasHsl. OHH CBS3aHBI C OT-
KpbITHEM perienitopa Butamunaa D (Vitamin D Receptors,
nnu VDR) u ero naenTngukanyeil mpakTuaecku Bo BCeX
OpraHax M TKaHSX YeJIOBEUYECKOTo opraHu3Ma (MOJOYHasI
JKeJesa, KUIICUHUK, TIOYKH, I1aJKOMBIIICUHbIE KICTKH U
SHAOTENUIN COCY/IOB, IPOCTATA, SIMUHUK, TOJOBHOM MO3T,
KOXKa 1 JPYTHX OpraHax), KpoMe TOTO, PacKphITa ero pe-
TyIsTOpHas (CUTHAIBHAS) POJIb B TIPOIIECCaxX KIETOYHOTO
pocta u audHepeHPOBKH, aronTo3a, UMMYHOMOTY-
JUPOBAHUs, AHTHOTE€HE3a, WHHUIMUPOBAHUS CHUCTEMHO-
ro BOCHAJCHUS IMyTeM aKTUBHpOBaHHUS Oosiee 60 TeHOB
[2,3].

Taxoxe skcriepTsl MexkyHapOIHOTO SHIOKPHHOIOTH-
YeCcKOro OOIIecTBa MPOBEJH aHAN3 J0Ka3aTeIbHON 0a3bl
110 BHECKeNeTHBIM 3 dexram BuTamrHa D 1 cauraiot, 9to
€ro HeI0CTAaTOYHOCTh M Je(PUIUT aCCOIMUPYIOTCS C yBe-
JIMYEHUEM PHCKa Pa3BUTHS HEKOTOPHIX (DOPM OHKOJIOTH,
CEp/ICYHO-COCYIMUCTUX MATOJIOTUM, HApyUIEHUH YTIIEBOJ-
HOro oOMeHa, 00JIe3HEeH HEPBHOW CHCTEMBI, OTKIOHCHUH
PeTpOIyKTHBHON (DYyHKITHH, ay TONMMYHHBIX 3200JI€BaHUI
(2,4, 5].

Takass cnenmuaHOCTE YPPEKTOB CBA3aHA C TEM, UTO
HanOoJsiee aKTHUBHBIA MeTaboIuT BUTaMUHA D — KanbIm-
TPHUOJI aKTUBUPYETCS TOJIBKO MPH CBSA3BIBAHUU C BBICOKO-
adpdunabM saepHbIM VDR-penieniropom. 1upoko mpen-
CTaBJICHHBI B TKaHSIX M KJIETKaX PELENTOp JIOKAIU30BaH
Ha TUTa3MaTHYecKUX MeMOpaHax WM B IUTONN3E KIETOK.
[Nocne ces3pBanms ¢ mro00# popmoii VDR kanbirpron
B BHJIE KOMITIEKCA MIepeMeIaeTcs B S/Ipo, TIe B3auMOoJIeH-
CTBYET C PeLIeNTOPOM IINC-PETHHOEBON KHUCIIOTHI C 00pa30-
BaHHEM I'eTepOAUMEPA, YTO MPUBOIUT K IIPOIIECCY HHAYIIH-
POBaHUsI SKCIPECCUH T€HOB — MUIlIeHeH. TakuM o0pazom,
reHOMHBIE 3(D(PEKTHI KABIIUTPUONA MPUHIMAIOT Y4acTHe
B Pa3HOOOpa3HBIX OMOJIOTHYECKHUX MPOIECCaX, BKIFOYAs
npommdeparmro, auddepeHIHau KIETOK, aromTo3,
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OKHCIIUTEIBHBIN CTpecc, MeTaboIi3M CTEPOHIOB, CeKpe-
IO WHCYJIMHA, CATHAIUHT ()aKTOPOB POCTA, BOCIIAJICHHE
1 IMMYHOMOJYIISIIIHIO, TIPSUMYTIICCTBEHHO 32 CYET MOIY-
TSIWUW PSIa BHYTPUKICTOYHBIX CHTHAJIBHBIX KAaCKaloB, a
TaKKe MOCTTEHOMHON MOTU(pHUKAU OeTKOB [2].

Baxno, uTo B mocienHee BpeMs BBISBISCTCS BHICOKAS
pacnpocTpaH€HHOCTh HEJOCTAaTOYHOCTH U JIe(DUITUTA BH-
tamuHa D y HacelieHus Bcero Mupa, XxapakTepHast IJIs BCEX
BO3pACTHEIX Tpymm. Tak, JaHHAs PaclpoCTPaHEHHOCTH
coctaBisieT 50% B Tanimarae m Manasuun, 75% B CIILA,
74-83,2% B Poccun, 90% B Snonun u KOxuoi Kopee.
Henocrarounocts BuTamuna D cTana mpenctaBisiTh co-
00l maHAeMUI0, KOTOpasi 3aTparuBaeT MpeodaiatoNyio
4acTh 00IIel TOMYIISAIUH, BKIIIOYAs ISTeH 1 MOAPOCTKOB,
B3POCJIBIX, OEPEMEHHBIX U KOPMSIIUX KCHIUH, KCHIITUH
B MCHOTAy3€e, MOXKIIBIX Jitoneil. HeoOXoamMo oTMETHTS,
YTO B MOCJETHEH TPYIIE IPH HATUIUU OCTEOMOPO3HOTO
nepeaoMa pacipoCTPaHEHHOCTD AeUINTa BUTaMuHa D
MmoxkeT gocturatb 100% [2].

Hogsie npeacrapnenust o ButamuHe D, kak o Mmori-
HOM CTEpPOMIHOM TOPMOHE, MPHUBEJIN K CYLIECTBEHHOM
NIepeolieHKe ero (PU3HOIOTHYECKOH PO B OpraHu3Me B
pa3Hble nepuoabl KU3HU. J[OKa3aHO, YTO JOCTATOYHBIN
ypoBeHb D-ropmMoHa HEOOXOAWM Ha MPOTSHKCHUU BCE
JKU3HU, HAYMHAS OT BHYTPHYTPOOHOTO Pa3BUTHA JO Ca-
Mo mrybokoit crapoctu [3]. Ilocneanue >muaeMuoIO-
THYECKHE U HAyYHbIC JaHHBIC CBUACTEILCTBYIOT O TOM,
YTO HM3KUH YpOBEHb BUTaMHHAa D, a UMEHHO YpOBEHb
MIPOMEKYTOYHOTO METa0oIHuTa 25-THIpOKCHBUTaMUHA D
(25-OH(D)), sBHsieTcst OMOJIOTHUECKUM MapKepoM pas-
JMYHBIX BO3PACT-aCCOIMMPOBAHHBIX 3a0oneBaHuid. MH-
TEPECHO, UTO MPHU MeTaaHau3e 18 paHIOMU3UPOBAHHBIX
KIMHUYECKUX HCCICNOBaHUNA OBUIO CHIETaHO 3aKiIroue-
HUE, YTO JOMOJHUTENIbHBIA NpueM BUuTamMuHa D npu Je-
YEeHWU OCHOBHOTO 3a00JIEBaHHSI CHIKAET OOIIYI0 CMEpT-
HOCTb [5]. B moHMMaHuu TOro, Kak ypoBeHb BUTaMHHa
D Bnmser Ha maToreHe3 MHOTHX 3a00JI€BaHUN, BAKHYIO
poIb UrpaeT TOT (akT, YTO OOJIBITMHCTBO THUIIOB KIIETOK
OpraHu3Ma CHHTE3UpPYIOT 3TOT BUTaMuH [6,7]. MHorue
SKCIEPTHI, BKIIIOYast MHEHHE MeXTyHapOIHOTO SHIOKPH-
Hojoruueckoro obmectsa (2016), cuutarot, uro aedu-
uT BuTamMuHa D omnpenensiercs kak ypoeHb 25-OH(D)
menee 20 Hr/miI, ero HexocTaro4HoCTh — 0T 20 10 30 mr/
MJI, & OITUMAJTBHEIN YpoBeHB — Oosee 30 Hr/MIL.

Tak KaKk cepIeIHO-COCYANCTHIC 3a00ICBAHUS SBIISIOT-
Csl OMHOM M3 BEAYIINX MPUYUH CMEPTHOCTH HACEICHUS
He ToabKo B Poccuu, HO ¥ BO BCeM MUpE, U IO IPOTHO3aM
Bcemupnoii opranuzanuu 3apaBooxpaHeHus B 2030 1.
oT Oone3Hell cucTeMbl KPOBOOOpAIleHHS YMPET OKOJIO
23,6 MITH 4eJIOBEK, TO HEOOXOJMMO yYCHIIMBAaTh MEPHI TI0
po¢HIIaKTHKE 1 JEUeHUI0 3THX 3a0oneBanuii [4]. B mo-
clemHee BpeMs Bce OOJIbINe UCCIIEA0BAHUI TOKA3BIBAIOT,
YTO BUTAMUH D MOXET WrpaTh OMpPEOCICHHYIO POIb B
Mpo(HIIaKTHKE W JICYCHUU CEPJICYHO-COCYIUCTHIX 3a00-
neBanuil. [lo MHEHMIO psila aBTOpPOB, HU3KHM YpPOBEHb
BUTaMUHA D MOXXET OBITh HE3aBHUCHMBIM (PAKTOPOM pH-
CKa Cep/IeYHO-COCYINCTHIX KaTacTpod, a GpapMakoIoTu-
YgecKkre J1036l BUTaMuHAa D MOTYT OKa3bIBaTh 3HAYUMBIC
BIUSTHUS HA Pa3iudHble (PaKTOPHI KapAHOBACKYIISIPHOTO
pHUCKa (CHUKATh HMHTCHCUBHOCTH BOCTIAJICHUS, YIyUIllaTh
SHJIOTEIUATBHYIO (DYHKIHIO, CHUKaTh CEKPEIHI0 MHCY-
JIMHA ¥ TMOBBIIIATH YYyBCTBUTEIBHOCTh TKAHEH K HEMY).
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OpHako pe3yabTaThl MHTEPBEHIIMOHHBIX HCCIIECIOBAHUI
HECKOJIbKO IPOTUBOPEUUBBI U HE MO3BOJISIIOT C YBEPEHHO-
CTBIO CYIHTBH O ITOJIOKUTEITFHOM BIUSHUY BUTaMuHa D Ha
PUCK BO3HUKHOBEHUS W TEUCHHE CEPACTHO-COCYIMCTHIX
0oJie3Hel U BCe-TaKH, JajabHEHIINE UCCICA0BAHUS B 3TOM
o0nacTu mepceKTHBHEI [5 — §].

Cpenu Oosie3Hell CHCTEMbI KPOBOOOpAILICHUS apTe-
pualibHasi TUIIEPTEH3UsI — HanboJiee PacpoCTpaHEHHOE
cepleuHO-cocymucToe 3aboneBanue. [loutu TpeTh B3poc-
JIOTO HACEIIEHUS BCETO MUpPA CTPAIAIOT OT ATOH OOJIC3HU.
B Bo3amkHOBeHUU Al GONBIITYIO POIH UTPAIOT HEPBHO-
SMOIIMOHANBHBIE (PAKTOPHI, MOJ, BO3PACT, HACIEIACTBEH-
HOCTh W CEMEHHas MPenpaclolioKEHHOCTh, a TaKkKe
YCIIOBHSL TPy, KIMMAaTOreorpaduuecKue yClIOBHUs, U3-
OBITOYHOE THUTaHWE, MAaJIONOJBIKHBIA 00pa3 KH3HH,
KypeHue, TpaBMbl U Apyroe [1]. OIHuUM U3 KITIOYEBBIX
3BCHBEB IMaToreHe3a Al SBISIETCS CHHIPOM CHCTEMHOTO
BOCIIAJICHUS, @ BUTAMHUH D SBIIIeTCS BaXXHBIM (PH3UO-
JOTUYECKIM MEIUAaTOPOM, BIHMSIOIIUM HAa CHHTE3 IPO-
BOCIMATUTEIBHBIX ITUTOKUHOB, KOTOPBHIE MPOXYIHPYIOT-
csi HelTpodmIaMu, aKTHBHPOBAHHBIMH JIMM(OIUTAMH,
SHAOTENUANbHBIMU U TNIAJKOMBIIICYHBIMU KJIETKaMu. B
HOpPME TIPOTHBOCIIAIUTEIBHBIC ITUTOKUHBI HE OJKHBI
HaXOIUTHCS B IMHUPKYIHPYIOMEM PYCie, OTHAKO, B Psilie
CIIy9aeB OHU MOTYT TOSIBIISATHCS, YKAa3bIBas HA HATHIUC
BSUTOTEKYIIUX CKPBITHIX BOCIATUTEIBHBIX IIPOIIECCOB.
[ IIUTOKMHOB XapaKTepHa CIIOCOOHOCTH MPOSIBISATH
MHOKECTBO OMOJOrHYecKUX 3(P(HEKTOB 10 OTHOIIECHHIO K
Pa3NUYHBIM KJIETKaM MUIIEHH, IPH 3TOM OHH 00pa3yroT
CJIOXKHYIO ceTh B3auMooTHoueHu# [8 — 11]. Jlokazano,
YTO y JIUI] CO CHIDKEHHBIM COZiep)KaHneM BUTaMHuHA D B
KpOBH OBLIIa OTMEUEHA JOCTOBEpHAsI, O0JIee BBICOKAs pac-
npoctpaHeHHocTh Al yBenndenHnas Ha 30 % [3].

B nacTosmiee BpeMst 00CyKIaeTcs psi MaToreHeTHye-
cKkuX MexaHu3MoB (hopmupoBanust Al y sxenmmH. Hanu-
YHe CBA3HM MEX/ly KOHLIEHTpaluei 25-ruipoKCUBUTaMUHA
D (25(OH)D) B criBopoTKe KpoBHU U ypoBHeM A/l ycra-
HOBJICHO B pe3yJIbTaTe psa MPOCIEKTUBHBIX HAOIOIe-
Huii, a umenno Health Professional Follow Up Study,
IIPOIEMOHCTPUPOBAN yBenudeHue pucka Al y *KeHIUH
M0 CpaBHEHHUIO ¢ oOmel nmomymsimuet B 1,42 paza. Jlan-
Hele uccnenoBanus Nurses Health Sudy mokasamu, yro
UCXONIHBIH ypoBeHb BuTamuHa D Hmxke 30 Hr/mim acco-
uuupoBaH ¢ noseienueMm AJl B 1,47 paza. Onnako, 1o
TAHHBIM Psiia UCCIICTOBAHUMN, TTOJOOHBIX B3aUMOCBSI3EH
BBISIBJICHO He ObLo [12,13].

Ocoboe BHUMaHKE yaenseTcs KeHIINHAM B TepuMe-
Honay3aJbHbIM nepuoa. IlaroreneTnyeckre MEXaHNU3MBbI,
MIPUBOAIINE K MOBBIIICHUIO aPTEPUATILHOTO TABICHUS Y
JKEHILMH B IEPUOJ IEPUMEHOIIAY3bI, TOCTATOYHO CIIOXK-
HBl U MHOTO(AKTOPHBI, © PHCK Pa3BUTHUS CEPACUHO-
COCYIUCTBIX 3a00JICBaHHIA B 3TOT NIEPUO]] YBEITHIHUBACTCS
B 2-3 paza [14].

YCTaHOBIEHO, YTO HACTYIUICHHE MEHOIAy3bl Xapak-
TEPU3YETCs] CHIDKEHUEM YPOBHS KEHCKHX IMOJIOBBIX TOP-
MOHOB — 3CTPOT€HOB U MPOTeCTEPOHA, KOTOPHIE UTPAIOT
OOJIBIIYIO POJIb B PETYJISIMN COCYAHCTOr0O ToHyca u Al
DCTpOreHbl BO3JICHCTBYIOT Ha HMMEIOUIUECS B COCYIHU-
CTOH CTEeHKe crenu(puuecKre perenTopsl MOJIOBEIX TOp-
MOHOB U OKa3bIBAIOT aHTUIPOIU(DEPATUBHOE BIUSHUC
Ha IJIAJIKOMBIIICYHbIE KJICTKH COCYIOB, TEM CaMbIM IIO-
JABISIST CEKPELUIO KoJUlareHa 3TUMHU KieTkamu. Kpome

BUOXUMKA

TOr0, 3CTPOr€HaM MPUCYIIU SHAOTEINN-3aBUCUMBIA U
SHJIOTEINI-HE3aBUCUMBIN cocyopacimupsitonine 3gpdek-
TBI, YITy4llleHHe (YHKIIUH YHJIOTENNS U TIO/IaBICHUE TOKa
KaJIbLUsl yepe3 MOTEHIINA-3aBUCUMbIE KaJIbLIUBbIE KaHa-
mel. [IporecTepoH Takke MPUHUMACT yUACTHE B PETYIIs-
[IUU TOHYCa apTepHoOII, ICHCTBYS MOJJOOHO aHTAarOHUCTAM
KampIusl. Hapsimy ¢ 9TuM, OH CHIKaeT peadcopOmmro Ha-
TPUSl BCICACTBHE aHTHAIBJOCTEPOHOBOIO ACHCTBUS Ha
YpOBHE MOYCYHBIX KaHAJBLEB, T.C., [0 CYIIECTBY, 001a-
JaeT aHTUMHUHEPATOKOPTHKOMIHBIM ¢ dexrom [13, 15].

Takum 00pa3zom, HACTYIUIEHHE MEHOIAY3bl, ISl KOTO-
poli XapaKTepHO PE3KOe CHIKEHUE YPOBHS ICTPOTCHOB U
MporecTepoHa, CrocoOcTByeT pasButuio Al ompenenss
0COOEHHOCTH KIMHUKO-Ta00paTOPHBIX MPOSIBICHUH U T1a-
ToreHe3a 3a00JeBaHUS y JAaHHOW KAaTETOPUU MAIEHTOK.
CunTaeTcsl, 4TO MOBBHIIICHUE APTEPUATBLHOTO JABICHUS Y
JKEHIIUH B TIOCTMEHOIay3e O0YyCJIOBJICHO 3HAYUTEIbHBIM
TTOBBIIIICHUEM COCYIUCTOTO COMPOTUBIICHHSI, O UEM CBUJIC-
TENBCTBYET, B YACTHOCTH, HAJIMYNEC TECHOU TOJOKUTEIh-
HOU KOPPESIIUOHHON CBSI3U MEX/Ty 3TUMHU I10KA3aTeIsIMU.
O 3HAYMMOCTH JKEHCKHX ITOJIOBEIX TOPMOHOB B Pa3BUTUU
AT roBOpHT 1 Takoil (hakT. YCTaHOBIICHO, YTO CYIIECTBYET
o0paTHass KOPPEJSIUOHHAS CBA3b MEKIY YPOBHEM IPOre-
CTEepOHa U 00IMM Nepr(hEepPUIECKUM COCYIUCTHIM COMPO-
TUBJICHUEM: YeM HIDKE YPOBEHB IPOT€CTEPOHA, TEM BBIIIIC
conportusienue [13].

Kpome storo, Boznukatomass Al' y skeHIIUH JaHHOM
TPYTIIIEI XapaKTePU3YETCsl TEM, UTO Y 3HAYUTEITHHOTO YHC-
J1a TAIIUCHTOK MOBBIIICHA YyBCTBUTEIBHOCT K M30BITOU-
HOMY ymoTpebienuro conu. Jloctarouno gacto Al™ coue-
TaeTcs ¢ M30BITOYHOM Maccoil Tena. BecbMa XapakTepHbI
WHCYJIMHOPE3UCTEHTHOCTh TMEePUPEPUICCKUX TKAHEH U
TUIICPUHCYIUHEMISI, KOTOPBIE SBIISTIOTCST ITaTOTeHETHYe-
CKOH OCHOBOM MeTa0OINYIECKOTO CEPACIHO-COCYHCTOTO
cuaapoMa. Kpome TOr0, y JKEHIIMH B MOCTMEHOMAY3E,
ocobenno npu Hamnuuu Al, Gojee BRICOKasi pacIpocCTpa-
HEHHOCTbh TUTIEPTPO(GUN MUOKap/Ia JIEBOTO KETYI09Ka TT0
CPaBHEHUIO C MY)XUYMHAMM TOTO ke Bo3pacrta. IlosTomy
JKCHIITUHBI B TIOCTMEHOTIAY3¢ OTHOCSTCS K TPYIIE BBICO-
KOTO PHCKa Pa3BUTHS CEPACYHO-COCYIHNCTHIX 3a00ieBa-
HUW ¥ OCJIOKHEHHH [15].

Hapsiny co cHIKEHHEM YPOBHS SCTPOT€HOB, BAYKHBIM
3BeHOM naTtorenesa Al y >KeHIIIH B JaHHBIH TEPUOI SIBIISI-
€TCSl aKTUBAIMsl PEHUH-aHTHOTCH3UH-aJIbJI0CTEPOHOBOM
cucreMbl (PAAC), rie Ki1todeBbIM peryisTopoM e€ akTHB-
HOCTH SIBJIIETCSI PCHHH, KOTOPBIH SIBIIIETCS TPOTEOIHTH-
YeCKUM (PEPMEHTOM H MIPH B3aMMOJICHCTBUH ¢ aHTHOTCH-
3WHOM TIPUBOAWUT K oOpa3oBanuto anruoreHsmHa | (AT
I). ITlocnemumii, moa Bo3AeHCTBHEM aHTHOTEH3MHITPEB-
pamatoriero gepmenrta (AIID), OpicTpo TpeBpaiaeTcs
B anruorensud II (AT II). ®usnonornyeckuii 3¢ ekt
AT II 3akmroyaercs B 3aIlyCKe aTepOTeHHBIX MPOLIECCOB
B OpraHM3Me, TaKHX, KaK CIIa3M COCYIIOB, MMPOTH(EpaIus
[JIaIKUX MBIIMIEYHBIX KIIETOK, (UOpO3MpOBaHNE TKAaHEH,
BCIUIECK CBOOOTHOpaAWKambHOTO oOKucieHus. Cieno-
BatenpHO, akTuBanus PAAC mpuBomuT K HeOIarompu-
SITHBIM H3MEHEHUSM CO CTOPOHBI CEPIIEYHO-COCYAUCTON
CHUCTEMBI, @ IMEHHO BIIUSIET Ha KECTKOCTh apTepuaIbHOMI
CTEHKH, BbI3bIBas €€ PUTHIHOCTH [15,16].

Kpome TOro, COBpeMEHHBIE HCCIICOBAHUS ITOKA3bI-
BAIOT, YTO HMMEIOTCS JaHHBIe O B3ammocBs3u PAAC u
puTamMuHa D. YcTaHOBICHO, 4TO BHTAaMUH D BEI3BIBa-

7



RUSSIAN CLINICAL LABORATORY DIAGNOSTICS. 2020; 65(1)
DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-5-10

BIOCHEMISTRY

er nonasieHue aktuBHoctd PAAC 3a cuer TOpMOKe-
HUS aKTHBHOCTH pEHMHA, a AepuuuT BUTaMuHa D wim
€r0 HEeJIOCTATOYHOCTh YKa3bIBAIOT HAa HAIIMYWE BIHSHUS
Ha MexaHu3MbI pa3Butua Al. WHTepecen ToT (hakt, 9TO
MOJIABJICHNE CEKPENNU peHWHA BUTaMHHOM D duepes ak-
THUBAIMIO €T0 PEIENITOPOB MPOUCXOIUT HE3aBUCHUMO OT
KaJIbI[IEBOIO TOMEOCTAa3a U HAPYIICHUI BOJHO-COJICBOTO
obmeHa [9].

B oTmenbHBIX HayYHBIX pabOTaxX YCTaHOBJICHBI B3au-
MOCBSI3H MEXIy ypOoBHeM BUTammHa D m mudpamu ap-
TepUANTBbHOTO AaBieHns. Tak, BETMYNHA CHCTOINIECKOTO
apTepHaIbHOIO JAaBJICHUS y NAlMEeHTOB CBblmE 140 MM
PT. CT. COOTBETCTBOBaJIa HU3KUM 3HaueHHUAM (MeHee 17
HI'/MIT) CBIBOpOTOUHOM KoHIIeHTparuu 25-OH(D). B cBoro
oyepesib, CYIIECTBYIOT JaHHBIE O TOM, YTO IMOBBILICHHUE
KOHIICHTPAIMX BUTaMUHa D B KPOBH BEIET K CHIDKECHHIO
apTepuasbHOro JIaBJIeHus, Tak y 18 manueHToB ¢ MATKON
¢dopmoit Al, momydaBIIMX 3KCMO3HUIHUIO YIbTpadHroieTa
TPEXKPATHO B HEJENO B TeueHHue 1,5 Mecdlues, ypOBEHb
25-OH(D) BsIpoc Ha 162%, a aprepuanbHOE JaBlIeHHE
CHHUBHWJIOCH Ha 6 MM PT.CT. [9, 12].

Tak >xe BbIcOKas akTUBHOCTh PAAC mpuBOAUT K
MTOBBIIIICHHON BBIPAOOTKE (PaKTOpa HEKpO3a OITyXOJH-0,
(®HO-0), xoTOpBI 00N1aKaeT MHPOKUM CIIEKTPOM (-
(PeKTOB B OTHOIICHWH IIATOTEHE3a PAa3BUTHUS CEpICUHO-
cocynucTeIx 3a0onesanuil. Tak, no nanasM A.B. Haymo-
Ba, pu obcnenoBannu 250 TAIIMEHTOB ¢ KOMOPOUTHBIMU
COCTOSTHUSIMU HauOOJbIIass HEOCTaTOYHOCTh BUTAMUHA
D naGmromanack nipu couetanuu Al, uimemudeckon 060-
JIE3HU CepJIla U caxapHoro nuadera Il Tuma, y 3THX ke
OOJIBHBIX OTMeYanuCh U Bbicokue ypoBHH ®HO-0, npu-
YeM, IpY COYETAaHWH yKa3aHHBIX OonesHeil ¢ 3a0omeBa-
HUSMH KOCTHO-MBIIIEYHON CHCTEMBI JET€HEPaTHBHOTO
reHe3a OTMEYaJoCh U YCYryOJeHHE HEIOCTAaTOYHOCTHU
ButamuHa D, u yBenuuenue koHrneHTpanuun ®HO-a, uto
MOATBEp)KAAaeT (PaKT, 4TO BUTAMHH D perymmpyer skc-
MIPECCHUIO TEHOB, B TOM YHCJIE U CHHTE3 MPOBOCIIATHTENb-
HBIX IIUTOKUHOB. Takke CBOMHBIC JaHHEBIC JIEMOHCTPHPY-
10T B3auMoCBs13b @HO-0 1 mHAEKCa OKKITIO3UH TI0 (ha3zam
(mapamMeTp OIICHKH JHIOTEIHATbHOW NUCHYHKIHH) —
=0,4, p=0,034. CrienoBarenbHO, CTAHOBUTCSI OYCBUIHON
B3aMMOCBA3b HApPACTAHUS HEAOCTATOUHOCTH BUTaMuHa D
B KPOBH M TSKECTU SHIOTEIUAIBHOTO MTOBPEXKACHUS, KO-
TOopoe onocpenyercst Bbicokoi npoaykuuer ®HO-a npu
HapacTaHUU HeJocTaroyHOCTH BuTamuHa D [5,15,16].

B 1o ke Bpems psjg uccienoBareneil yKasblBaloT Ha
HaJMYUE CBSI3U MEKIY ypOBHEM BUTamMuHA D u mummm-
HBIM MPO(HUIIEM, TaK KaK TAKTHKA BEJICHUS MAIUEHTOB C
AT 3aBHCHT HE TOJIBKO OT 3HaYECHUH apTepUaIbHOIO J1aB-
JICHWs1, HO M OT OOILETO CeplIeuHO-COCYIUCTOTO PHCKa, a
OIICHKA YPOBHSI JIUITHIOB KPOBU SBJISICTCS 00513aTEIIEHBIM
YCJIOBUEM HPHU OIIEHKE 3TOro pucka y jmi ¢ Al [15].

B pa6ote R. Jorde u coaBt. [17] oTmMedeHO, UTO BHI-
cokue ypoBHHU 25-OH(D) 00ycnoBInBaoT 3HAYNTEIEHOE
(»<0,05) camxenune yposuet Tpurnunepunos (T17) u un-
nekca areporennoctd. M.E. Miettinen u coaBr. [18] ycra-
HOBWIN IPSMYIO KOPPEISILIMOHHYIO B3aUMOCBS3b YPOBHS
25-OH(D) ¢ mokazareisiMd JIUTIONPOTEHHOB BBICOKOH
mwrotHoctr (JIIIBII) u ero amoGenka (AmoAl) u orpu-
[ATETBPHYI0 B3aWMOCBS3b C YPOBHSIMH JIHIIOIPOTCHHOB
Huzkoit motHoctu (JIITHIT) u TI. Pe3synsrater apyrux
WCCIIEIOBAaHUN C TMPOBEICHHEM KOPOHAPOAHTHOTrpaduu
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nmokasanu, 4To ypoBeHsb 25-OH(D) umen obparnyo kop-
PEISILIMOHHYIO CBSA3b C YPOBHSMH OOILErO XOJECTepUHA
(»=0,002) u JITHIT (»p<0,001) u TT" (»=0,01), HO U Ha-
nnuue nedunuTa BUTaMHHAa D ormocpenoBaHHO 4depes
HapyIICHUS JTUIATHOTO 00MEHA OMPECIISIO MOBBIIICH-
HBIH PHUCK wWIIeMudeckor Oomesnu cepama (OR=1,32,
p=0,004), B TOM 9uCIIe TSHKEIOTO TEUCHUS NAHHOTO 3a-
6onesanus (OR=1,18, p=0,05) [19].

IIpuem Butamuna D B JomofiHEHUE K aHTUTUIIEPTEH-
3UBHOM Tepanuu y null ¢ Al" oka3pIBaeT NOJIOKUTEIBHOE
BJIMSIHME HA YPOBEHb JMIUIOB KPOBHU, TEM CAMBIM IOJ-
JIEp)KUBasi aHTHATEPOTECHHBIA IMOTEHIIHAT KPOBU. DTOT
(hakt 3adukcupoBaH B psne pabor. [Ipudyem mmuTENH-
HOCTH IIpreMa BUTaMUHA D OTpHUIaTeIbHO aCCOIMUPOBA-
Ha C YPOBHEM OOIIIETO XOJIIECTEPUHA U MTOTOKUTEIHHO — C
ypoBaeMm JITIBII, cootHomennem anodenka B (AnoB) k
AnoAl u ux guHamukoii; ypoBeHb 25-OH(D) nmonoxu-
TEIBHO ACCOIMUPOBAH C COACPIKAHUEM JHITONPOTCHHOB
BeIcokoi totHOcTH (JITIBII) m AnoAl m mx nuHamu-
KOH, a ypoBeHb KOA((UIIMEHTA aTepOTCHHOCTH 1 AToB
n cootHomenne AnoB/AnoAl — orpunarensHo. Takum
o0pa3oM, aBTOpPHI MOATBEPAMIN HAJH4YUE IUICHOTPOI-
HOTO 3¢ (dekTa BuTamMruHa D M BOBMOXXHOCTh HCIIOJIB30-
BaHUS BUTaMuHa D B KauecTBe aJbIOTUBHOI Tepamuu
Ju1st maneHToB ¢ Al m runepxosectepuHeMuel, Takon
3¢ (deKkT MpenmoIoKUTETFHO CBS3aH C OOIMIMM MeTa-
0OoNMMYeCKUM ITyTeM 00pa30BaHUS XOJECTEPHHA U IPO-
Oykruei ButamuHa D w3 0o0miero mpemecTBeHHUKA —
7-nerunpoxonecrepuna [12].

B psine uccnenoanuii ObUIO MMOKA3aHO, YTO BCE MAIIU-
EHTBI C TUIIEPXOJIECTEPUHEMHUEH UMENIH B KPOBH YPOBEHb
25-OH(D) Hmwke peKOMEHIIOBAHHBIX 3HAYCHUH, OIHAKO
3HAYMMBIX KOPPEILIIIHOHHBIX CBS3eH MEXKIY ATHMH II0-
Ka3aresiMu He OBLIIO OTMEYEHO, HO B TO JK€ BpPEeMs ObI-
7a BEISBICHA TOCTOBEPHAS OTPHUIATEIBHAS KOPPEISILINS
mexay 3HadeHusamu 25-OH(D) u xonuentpanueii JIITHIT
(r=-0,3, p=0,04), 4TO y’X€ CBSI3aHO C 3HAYUTEIHLHBIM BO3-
pacTaHMeM CepleuHO-COCYIUCTOrO pucka [5].

Crout oOpaTuTh BHUMAHUE HA PE3YJIBTAThl HCCIICIO-
Bauuii J. Oh wu coasr. [20] in vitro, U3y4aBIINX BITUS-
aue JIITHII ma makpocdarn naum ¢ caxapHbIM AradbeToM
2 tuma u 6e3 Hero B BUuTaMuH D — comeprkamieit cpene.
Maxkpodaru y manueHToB ¢ caxapHbIM JHA0CTOM ToAa-
BJISTM 00pa30BaHUE TIEHUCTHIX KIETOK MYTEM CHUKECHUS
nontomienus: JIIIHIT. Korpa penentopel BuTammuHa D
OBUTH yoaJieHbl B Makpodarax ymi ¢ auadetom, JITTHIT
BEI3BIBANIN YCKOPEHHOE (DOPMHUPOBAHHE ITEHUCTHIX KIle-
TOK. DTO UCCIIEAOBAHUE OTKPBLIO HOBBI MEXaHU3M, TIPU
KOTOpOM BUTaMuH D, akTuBHpYs cBoM penentopsl VDR,
UTPaAEeT KIIOUYEBYIO POJb B CHUKCHUHU IOIVIOIICHUS Cs
JITTHIT makpodaramu ¥, COOTBETCTBEHHO, B Pa3BHTHHU
aTepocKiIepo3a y JIHII ¢ caxapHbIM 1uadeToM. Perymsius
ButamuHoM D cuntesa JITIBII MoxkeT OBITH 00yCITOBIICHA
monynsauueit VDR skcnpeccun reHa AnoAl B renaro-
LUTax Y 3HTepouuTax. To ecTh, CUTHaNIbHbIN MyTh VDR
MOYKET OBITh TOTCHIIMATFHON MUIIICHBIO B IIPO(IITIAKTHKE
CEPICUHO-COCYIUCTHIX 3a00ICBaHIH.

W3yuenue craryca Butamuna D B padotax B.B. Jlopo-
(beiikoBa M COABT. IMOKA3aJI0, YTO C ITOMOIIBIO PAHTOBOTO
kodpdunrenta xoppensuun CrimpMeHa He ObU1o OOHa-
PYKEHO 3HaYMMBIX B3aMMHBIX BIUSHUN MEXKIY YPOBHEM
25-OH(D) n moka3aTensiMu JIUIUIHOTO CIIEKTpa, HO ObLIa
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oTMeueHa cuiia cBsi3u KoHueHTpaiuu 25-OH(D) ¢ ypos-
HEM MO3roBoro Harpuiiyperuueckoro nentuma (HYII)
kposu (1=-0,187, p=0,007) [21]. Yposens HVYII 3Ha4M-
MO pazIHyaJICs B TPyMIax MalMeHTOB C Ae()UITUTOM BH-
tamMuHa D, mpudeM ero yBelMYeHHE IOCIIeT0BATETHHO
HaOIIONAI0Ch MpHU mepexone AehuITa u aajiee K aBu-
TaMHHO3Y. [Ipy ATOM ManMeHThl ¢ aBUTaMUHO30M B 1,9
pa3 Gosiee BEpOSITHO UMEIH PUCK MOBBIIIEHHOTO YPOBHS
HVII, Hexenu u3 rpymnmsl TMIIOBUTAMUHO34, U B 2,6 pa3a
[0 CPaBHEHWIO C TMAIEHTaMH, UMEIOIINe MOHMKEHHOE
coxeprkanue 25-OH(D). Ilo MEeHHTO aBTOPOB, BEPOSTHO,
BBIpKCHHBIN neduuuT BuTamuHa D MOXET HapyImath
MUHEPATBHBIA COCTAB U MPHUBOANUTH K OCTAOICHUIO Cep-
JEYHOM MBIIILIBI, YTO MPOSIBISICTCS MOBBIILICHUEM YPOB-
Ha HVYII B kpoBU U, clieq0BaTENbHO, YBICUEHUEM PUCKA
Pa3BUTHA ¥ IPOTPECCUPOBAHMUS XPOHUIECKON CepIeaHON
HEA0CTAaTOYHOCTH.

Kpome Toro, HEoOXOAMMO OTMETHTH, YTO KJACCH-
4geckash poib BHTaMuHA D 3akirodaeTcss B yd4acThd B
KanpIueBo-(hochopHoM OOMEHE W BIMSIHUM HA MHHE-
pajbHYIO IJIOTHOCTHh KOCTHOM TkaHW. Tak Buramun D
crocoOCTByeT a0COpOIMH KaNbIUA B KHIICYHUKE U TTOJI-
JIep’KUBaeT HEOOXOMMBIE YPOBHHU KanbIus U ocdopa B
KPOBH JUTSI 00€CTIeYeHIsI MUHEPAIN3ani KOCTHOW TKaH!
1 TPEeayNnpexIeHUS THUIOKATbIUEMHYECKON THTaHWH.
W3BecTHO, uTO yBennuenue ¢ocdopa B KPOBU MPUBOAUT
K CHIDKCHHIO YPOBHS KaJlbIUSI B KPOBH, CTUMYIIUPYSI BBI-
paboTKy mapaTUpPEOUHOrO TOPMOHA, KOTOPBINA, B CBOIO
odepellb, YBEIMYMBACT PE30pOIHMI0O U BHICBOOOKICHUE
(hocdopa n KanbIus U3 KOCTHOM TKaHU B KPOBb, CHIDKAs
npoiiecc aktuBauuu Butamuna D [4].

Jloka3aHo, 4TO HEaJeKBaTHO MOBBIIICHHBIH YPOBEHBb
[IapaTUPEONTHOTO TOPMOHA YBEIWYMBAET PUCK Pa3BUTHS
AT Takxe, D-nedunuT npsMbiM M HENPSIMBbIM ITyTEM
BElIET K YBEIMYCHHIO KaJbIIM(UKAIUK COCYJOB, HOBBI-
Iasi CeplIeuHO-COCYIUCThIM puck. Kak mpu mepBHYHOM
THIIEpIIapaTHPen3e, TaK U TPH BTOPUYHOM, TIOBBIIICHHAS
KOHIIEHTpANus TaparropoMOHa MOXET CIOCOOCTBOBAaTh
TMIOBBIIIEHHIO YPOBHS apTepHaIbHOTO IaBieHus. Pesynpra-
TBI HEKOTOPBIX MCCIIEIOBAHU MOATBEPK/IAt0T THIIOTE3Yy O
BO3MOKHOM TIPSIMOM BIIMSIHUH TAPATUPEOHTHOTO TOPMOHA
Ha CEKPEIMIO PEHUHA U eTr0 HEMAJIOBAKHYIO pOJib B MATO-
renese pa3Butus Al OnHaKo CyIiecTBYIOT U IPOTUBOIIO-
JIOKHBIC TaHHBIe. Tak mpu HccienoBaHuy Y QeKTa mapa-
THUPEOUIPKTOMHUH Ha CEPACIHO-COCYANCTHIH PUCK Y TaIH-
€HTOB C MATKOI ()OPMOI TIEpBUYHOTO THUTIEPIIAPATHPE03a,
C OJHOHI CTOPOHBI, HE BBIBUIIM JOCTOBEPHBIX PA3IUYUIl
10 YPOBHIO apTepHAIBLHOTO JAaBJICHMUS, C APYTOil CTOPOHBI,
OOHapYKIJIM TIOBBIIICHHE aPTEPUATIbHOTO JIABJICHUS TO-
ClIe ONEPATUBHOTO YAAJICHUS MapaTUPOMBbl y TALUEHTOB C
NEpBUYHBIM runepnaparupeosom u Al [9].

B Hacrosiee BpeMs aKTUBHO M3Y4aeTCsl HE TOJBKO
ponbs nedunmrta BUTamMmHAa D, HO W BKIaJ HOCHTEIH-
CTBa MOJMMOP(HBIX BAPHAHTOB T€Ha €ro perenTopa B
Pa3BUTHHM TATOJIOTHMYECKUX cocTtosiHui [21]. Xoporio
u3BecTHO, 4to Al sBisercs MHOTO(aKTOPHBIM TIOJH-
TeHHBIM 3a00JIeBaHHEM, M DHIOTEIHAJIbHBIE PEIeTITOPHI
BUTaMHHa D MOTYT UrpaTh Ba)KHYIO POJIb B PETYISALINU
sHAoTenmuanbHON Qyaknuu U AJl. Tak ycTraHoBiIeHO, 94TO
HEKOTOpBIE MOIMMOP(U3MBI T€HA perienTopa BUTAMUHA
D moryT 6bITh acconmuposansl ¢ [JIDK, atepockinepo3om
u Al [22].

BUOXUMKA

Kpome Toro, He0OX0AMMO OTMETHTH TOT (haKT, 4TO HO-
CHUTEIILCTBO HEKOTOPHIX MOJIMMOP(HU3MOB I'eHa perenTopa
BUTaMHHA D acconmmpoBaHO cO CHMKEHHEM OHOIOCTYTI-
HOocTH okcuma a3ora (NO), BCIIEACTBHE CHMKEHHUS JKC-
npeccun dHOTeNManbHO NO-cHHTeTasbl, 4TO MPUBOANT
K Pa3BUTHIO SHAOTETHAIBHON AUC(HYHKIIUH, TOBBIIICHUIO
COCYIMCTOM ECTKOCTH, CTPYKTYPHOMY PEMOACIHPO-
BaHHUIO AOPThl, & TAKXKE CUCTOJIMYECKOM U IHACTOINYE-
CKOM JUC(HYHKIIUH, HE3aBUCHMO OT aKTHBHOCTH PCHHH-
AHTMOTEH3UH-aJIb/IeCTEPOHOBOM cUCTEMBI [23 — 25].

OTtedyecTBEHHBIE HCCIECIOBAHUS B JaHHOW 001acTH
SAMHUYHBI U HE MOTYT B MOJTHOW Mepe OTpa’kaTh UCTHH-
HBIX B3aMMOCBSI3CH MEXKIY YpPOBHEM OOCCICUYCHHOCTH
BUTAaMMHOM D, HOCHUTEIBCTBOM MOJIMMOP(HU3MOB TeHa
penientopa ButamuHa D u puckom pa3Butus kak Al, Tak
1 IPYTHX 3a00JI€BaHUI Cep/IeUHO-COCYIUCTON CHCTEMBI B
poccuiickoil monymnsiuu. OHAKO C YYETOM IMOBBIIICHUS
BHUMAaHUS K TaHHOU Ipo0iieMe, BEpOITHOCTH MOTyUSHUS
HOBOH MH(pOpMaIiy B Oimkaiiiee BpeMs BeICOKa [25].

O00011ast UMeroIIMecs: JaHHbIE, MOKHO 3aKIIOYNTD,
YTO OLEHKa D-BUTaMUHHOIO cTaTyca IpU CepAeYHO-
COCYIMCTBIX 3a00JIEBaHHSX, B YaCTHOCTH, TIPU apTepH-
AJBHOM TUTIEPTOHNH, COXPAHAET CBOIO aKTyaJIbHOCTb. Pe-
[IeHUEe JTAHHOM MPOOJIeMbI TOJKHO OBITH HAIPaBIIEHO Ha
Oonee MIMPOKOE BHEIPEHNE OMPEIETICHUS YPOBHS BHTA-
MuHa D B KITMHWYECKOH MPaKTHKE, 0COOCHHO y KEHIIVH,
C LIETBI0 00ECTICUCHUS TIEPCOHATN3UPOBAHHOTO MTOIX0/1a
K TepaIuu apTepuaIbHON THIIEPTOHUN.

duHaHcupoOBaHue. Mccredosanue He umMeno CHOH-
COpCKoll NOOJepIICcKU

Kondaukt nHTepecoB. Agmopul 3asensiom o6 om-
CYMCmeUulU KOHQIUKMA UHIMEPECos.
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BUTAMWUH D N TABOPATOPHDbIE MOKA3ATEJIN CEPAEYHO-COCYAUNCTOIO PUCKA
Y NOXUNbIX
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MwH3pgpasa PO, 197022, CaHkT-lMeTepbypr, Poccusa

Lenvio nacmosueii pabomul 06110 usyuenue obecneueHHocmu GUMamuHom D 6 nonyasyuu c600600HO JHCUBYUWUX NOJUCUNBIX JCUme-
neti Canxkm-IlemepOypea u e2o céa3u ¢ 1a60pamopHbIMU NOKA3AMENAMY PUCKA CePOEUHO-COCYOUCTNBIX OCTIONCHeHUll. B 3umnuil
nepuood oviiu 06credosarvl 209 006posonbYes, He NPUHUMABWUX Npenapamsl sumamura D 6 meuenue npedvioyuux 6 mecsyes,
u3 nux 152 scenwunvt u 57 myxcuun 6 éozpacme om 71 00 91 2o0a. V ecex obcredosannvix konyenmpayus D(OH) 6 cbieopomke
Kposu bvLna Husxce 30 ne/mn (ananuzamop u peakmusvl «Architect il000SR, Abbott»). He obnapysiceHo 3HAUUMBIX 63AUMHBIX
eauanutl mexcoy yposnem 25(0OH)D u nokazamensimu aunuono20 cnekmpa, nuKkupoeanio2o eemoaioouna Al , mecmocmepona,
ynvmpauyscmeumenvrozo C-peakmusnozo benxa. Tecnoma ceazu xonyenmpayuu seumamuna D(OH) ¢ yposnem mos206020 na-
mpuitypemuyeckozo nenmuda (BNP) xapaxmepusosanace r =0,187 (p=0,007). ¥ nodcunvix nuy ¢ msicensim oepuyumom euma-
muna (menee 10 ne/mn) puck nogviuennozo yposus BNP Ovin 6 2,6 pasa eviute, uem 6 2pynne ¢ NOHUMCEHHbIM YPOGHEM 6UMAMUHA
(20-30 He/mn).

KnroueBbie cinoBa: gumamun D; M0320601 nampuitypemuyueckuii nenmuo,; cepoetHo-coCcyOUcmblil pUck; NOJNCUIble auyd.
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The aim of this work was to study the availability of vitamin D in the population of free living elderly people in St. Petersburg and
its relationship with laboratory indicators of the risk of cardiovascular complications. In winter were surveyed 209 volunteers
who did not take vitamin D during the previous 6 months, with 152 women and 57 men aged 71 to 91 years. In all the examined
patients the concentration of D(OH) in serum was below 30 ng/ml (analyzer and reagents «Architect il1000SR, Abbott»). No
significant mutual effects were found between level 25(OH)D and lipid spectrum, hemoglobin Al , testosterone, ultra-sensitive
C-reactive protein. The close relationship between vitamin D(OH) concentration and brain natriuretic peptide (BNP) levels was
characterized by rs=0.187 (p=0.007). In older people with severe vitamin deficiency (less than 10 ng/ml), the risk of elevated BNP
levels was 2.6 times higher than in those with reduced vitamin levels (20-30 ng/ml).
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B mnocnegHue rogpl MOSBUIMCH MHOTOUYHCIICHHBIC
JTAaHHBIE O BAXKHOW poiu BUTaMuHa D B oOmactm oxpa-
HBI 310pOBbsi. B J0mMONHEHNE K €ro MpUHIUMIHATLHON
(hyHKIMH, KaK SHIOKPUHHOTO PETYISTOPA BCACHIBAHUS U
MeTaboJIM3Ma Kajblusl, HeTaBHUE UCCIICIOBAHUS BBISBH-

Jlias koppecnionaeHuuu: /Jopogetikos Braoumup Biraoumuposuy, n-p
Mel.HayK, Ipod., 3aB. kad. 6noxumuy; e-mail: Vdorofeykov@ya.ru

JM CYIIECTBEHHYIO CBSI3b MEXIY YPOBHEM BUTamMuHa D
W Pa3BUTHEM MHOTHX PACIPOCTPAHCHHBIX 3a00JCBaHHT,
BKJIIOYAsl CepAeuHO-cocyaucThie 3adoneBanus (CC3),
paK, MCUXHYECKHE PacCTPOCTBA M ayTOMMMYHHBIC Ha-
pymenus [1,2]. O BO3MOXKHON IPOTEKTUBHON PO BUTA-
MHHA D npu cepaevHo-cocyaucThIX 3a00IeBaHUsAX CBH-
JETEJILCTBYIOT JaHHBIE 00 0OPAaTHON KOPPEIALINH MEXKILY
€ro ypoBHEM M KaJbLU(UKALHMEH KOPOHAPHBIX COCYIOB
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[3], TUHIUYHOTO OCIIOKHEHHUS, PACIIPOCTPAHEHHOCTD U T'H-
CTOQHATOMUYECKUN TUIl KOTOPOTO SIBISIFOTCS MPEIUKTO-
paMH TIOCTIeyIOMel CepAeYHO-COCYNCTON JIeTalbHO-
ctu [4]. Kpome Toro, ne¢uunt Butamuaa D nHIyIMpyeT
TUIEPTPOGUI0 MUOKAP/A U TOBBIMACT MPOAYKIIHIO BHY-
TPUKJIIETOYHOTO MAaTPHUKCA B €r0 TKaHU [5], cnocobcTByeT
aTepOTeHHBIM U3MEHEHHSIM JIUITHHOTO TPO(UIIs, TOBbI-
LIaeT PUCK Pa3BUTHS CEPACUHBIX OCIOKHEHUH uepe3 Ha-
PYUICHHSI YIIICBOIHOTO OOMEHA, aKTHUBAIIMIO apTepHab-
HOW THUTEPTCH3UH, META00IMIECKOTO CHHIpOMA [6].

Bbuonornyeckoe Bo3naeiicTBue BUTamMuHa D obecre-
YUBACTCS CBS3BIBAHUEM €TI0 aKTHBHON (POPMBI KaIbIIH-
tpuona [1,25-(OH),D] ¢ BHYTPUKIETOYHBIMU PELENTO-
pamu VDR knerok-mumienet [7]. Tor ¢akt, uto VDR
SKCIIPECCUPYIOTCS B KJIETKaX BCEH COCYUCTON CUCTEMBI
CBUCTEIBCTBYET O HETOCPEICTBCHHOM YYacCTHH MeETa-
6omuroB ButamuHa D B marorene3e CC3. Kpome Toro,
[JIaIKOMBIIIEYHbIE KIETKHA COCYIOB, OSHIOTEIHUATIHHBIC
KICTKH W KapJHOMHOIMTHI CIOCOOHBI BbIpaOAaTHIBAThH
9H3UM |-0-THUIPOKCHIIA3y IPU MOCPEACTBE KOTOPOH 25-
ruapokcuButaMud D [kamermawon, 25(OH)D] Tpanc-
(hopMupyeTcs B aKTUBHBIN KAJIBIIUTPHON, U TEM CaMBIM
OCYIIIECTBIISICT COOCTBEHHBIE PETYISATOPHBIC MEXaHU3MEI,
HE CBS3aHHBIC ¢ OOMEHOM KaJbIus [8].

Cumnraercs, 4TO B MUpe HacUUThIBaeTcs Oosee 1 Mui-
Iuapaa 4YeNoBeK, UMEIOIIUX HEJOCTATOK WU Ae(pUuuuT
ButamuHa D [9]. OqHako, OTCYTCTBUE €IMHBIX KPUTEPH-
€B IMarHOCTUKU ¥ CTAaHAAPTH30BAHHBIX METOIOB OIICHKH
nedunmTa BuTaMuHa D mpuBoaAT K GonbIomMy paszdopocy
naHHbX. Hambonee yHUBEpCANBHBIM U aIeKBaTHBIM Jia-
OOopaTopHBIM IOKA3aTeNeM CcTaTryca BuTamMuHa D cumta-
etca ypoBeHb 25(OH)D B cwiBopotke xpoBu [10]. Ero
KOHIIeHTpawus B kKpoBu B 1000 pa3 npeBbIIaeT coaepka-
HUe akTHBHOro meradommra 1,25(0OH),D, a nepuon mo-
Jypacmiajia cocTasisieT 2-3 Hel IpOTUB 4 4 Ui KaJbIH-
tpuoina [11]. [Ipu 3TOM, KamblIUIUON OTpaXkaeT Kak 00-
pa3oBaHMe BUTaMHHA D B KOXKe, Tak U €ro MOCTYIUICHHUE C
numiei [12], To ecTh siBiIseTCS MOKa3aTeIeM ero 3arnacon
B OpraHH3ME.

Poccust B cmity cBoero reorpauaecKoro MmoJI0KeHHSI
HAXOTUTCS B 30HE HU3KOW MHCOILINH, TTOITOMY BCE €€
JKUTETTU BXOIAT B TPYIITY pucka Aeduiura suramMmuna D.
Bwmecte ¢ TeMm, TOJIBKO €IUHHYHBIC MCCIEAOBAHUS CBU-
JICTENBCTBYIOT 00 YpOBHE 00ECIIEYeHHOCTH BUTAMUHOM
D nacenenust B otnenbHbIX permoHax Poccuiickoit ®e-
nepauu. [loaromy npoBeneHHE HCCIEIOBAHUM B ATOU
00JIacTH SIBISCTCS aKTyaIbHOH 3a/1aueii OTE€YeCTBCHHOTO
37IpaBOOXPAHECHHUS.

Llenbto HacTosmel paboTel OBIIO M3Y4YEHHE cTaTryca
BUTaMuHA D B mOMyasiuu CBOOOIHO XUBYIIMX TTOXKH-
neix kuteneit Cankr-IlerepOypra u ero cBsizu ¢ abopa-
TOPHBIMU TIOKa3aTENSIMU PUCKA CEPACYHO-COCYAMCTHIX
ocnoxkHeHUi. MccnenoBanue BBIMOIHSIOCH B paMKax
AMUIEMUOJIOTHIECKOTO M3YUCHUS TOXKIIIBIX JIUI] U3 He-
OpPTaHM30BAaHHOU TOMYISIIIAA — IPOCKTa «XPyCcTaby Ha
0a3e KIMHUKO-THarHOCTHUECKON J1a0opaTopuy KINHUKU
«CoBpeMeHHbIC METUITMHCKHE TeXHOJorum», CaHKT-
[TeTepOypr.

Mamepuan u memoost. B 3umunii nepuoxn (hespaiib-
Mapt) ObuIH 00cienoBanbl 209 MOOPOBOJBIEB, HE TIPH-
HUMABIIIHX MPETapaTsl BUTaMuHA D B TeUeHME TIPeIbIay-
mmx 6 mecses. 72,7 % BeiOopku (152/209) cocramsumn

12

KEeHIMHBL, 27,3 % (57/209) —myxuussl. [Tpn BIrod9eHNN
B HCCJEJ0BAHNE BO3pACT MALMEHTOB BapbHUpoBasl OT 71
1o 91 roga ¢ MenuaHOW (MHTEPKBAPTUIILHOMN HIUPOTOI),
paBHo# 77 ronam (ot 74 net no 81 roma). B3stue kpoBu
IIpU BU3UTE JJI ONPEACICHHUS] CHIBOPOTOUHBIX YPOBHEH
obmiero xonectepuna (OXC), xoJiecTeprHa JIUTOPOTEH-
noB Beicokoi TurotHocTH (XC JIIIBII), TpurmmepnaoB
(TT"), OMOXMMHYECKHMX, TOPMOHAIBHBIX ITOKa3aTeleH,
konentpauuu 25(OH)D, mra3MeHHOTO ypOBHS MO3IO-
BOro Harpuitypernueckoro nentujga (MHII) nposogunu
HaTolIak, mocie 12 YacoB rojojgaHus. BeHEMyHKIHIO
BBITOJTHSUTH B TIOJIOKEHUU CUJIsA, O€3 HAJIOXKEHHS JKI'yTa, C
TIOMOIIBIO COOTBETCTBYOIINX BaKyyMHBIX CUCTEM (DPHPMBI
«Sarstedt» (I'epmanns). Bee moxasareny nccienoBany He
mo3Hee 1 9 oT MOMeHTa 3a00opa KpOBH Ha COOTBETCTBY-
IonMX aHanu3aropax: omoxmmudeckom «ARCHITECT
c4000», nmmyHnopepmertHom «ARCHITECT 11000SR»
(mo metoguke CMIA) ¢ HCIONBb30BaHMEM INTATHBIX Ha-
0OOpOB peareHToB, KaauOpaToOpoB M KOHTPOJICH (HPMBI
«Abbott» (CILHA). YpoBeHb XOJECTEpPHHA JIUIIOPOTCH-
noB Hm3Kkoi wioTHOCTH (XC JIITHII) paccuuTsiBamu mo
thopmymne OpuaBanbia c COOTIONECHIEM YCIIOBHS, YTO KOH-
LEHTPANHUs TPUTTUIICPUAOB ObLTa MeHee 4,52 MMOIB/II:

XC JHIIHIT = OXC - XC JIIBII - TI/2,18
(MMOJIB/IT).

CraTuCTUYECKUM aHaau3 JaHHBIX BBIMOJIHSIM C TIO-
MOIIBIO cTarucTrdeckoro rmakera IBM SPSS 22, Yukaro,
CHIA. PemnieHue o0 COOTBETCTBUM PE3YJBTATOB aHAJIU-
30B TI0 Pa3MYHBIM TIOKa3aTeIsiM HOPMAJIFHOMY 3aKOHY
pacnpenieneHnsl NPUHAMAIOCh HAMHA Ha OCHOBE OLCH-
ku kpurepust Konmoroposa-CMupHOBa B Moaupukanuu
JIunnuedopca, W-tecra Illamupo-Yunka, kpurepus GD?
CwmupaoBa-Kpamepa-pon Mozeca [13], kpurepus pa-
BEHCTBA Jucrepcuil JIuBeHa u Tecta OJHOPOJHOCTH AUC-
nepcuil bpayna-®opcaiita. J[onoiHUTENBHO MPOBOIMIN
BU3yaJIbHYyIO0 OlleHKY P-P rpaduxos, 6e3rpennoBsix Q-Q
rpauKoB, KOpoOUaTeix rpadUKoB Ha BBIOPOCHI M ACCH-
MeTputo. M3yyeHne cTaTUCTHYECKUX 3aKOHOMEPHOCTEN B
BBIOOpKaX, TIie paclpeeieHe KOINIeCTBEHHbIX TIPHU3HA-
KOB OBUTO MTPU3HAHO HOPMAJIGHBIM, OCYIIECTBISIIN C TIPH-
MEHEHHEM TapaMeTpH4ecKux KpuTepreB. B mpoTmBHOM
Clly4ae MCIOJIb30BaIN HEeMapaMeTPHIEeCKHe METOIb! (KpH-
Tepuii MaHHa- YUTHY, TUCIIEpCUOHHBIN aHanu3 Kpackena-
Yomnuca ¢ MEOUAaHHBIM TECTOM, PAHIOBasl KOPPEISILIUS
Crniupmana). J{71s O1leHKH BEPOSITHOCTH PUCKOB MCIIONb30-
BaJIM pacyeT OTHOCHUTENIHHOTO pHcka B koropte. OTHOIIE-
HUE WHIWACHTHOCTEH CUUTAIN 3HAYUMBIM, €CIIH B TPaHH-
bl ero 95 % noBepUTENBHOIO HHTEpBAJIA He nonajana 1.
Paznuuns Bo BCex Cydasx OIEHUBAIN KaK CTaTUCTUYECKU
3HaYMMBbIe ipu p < 0,05.

Pesynomamet. B Tabnuue (a, 6) npuBeIeHbI CBO/IHBIC
CTaTUCTUYECKHE MOKA3aTENN MTOTyYEHHBIX HAMU TaHHBIX.
B cBsi3M ¢ BaXXHOCTBIO TPOBEPKH HCCIIEAYeMBIX Iepe-
MEHHBIX Ha HOPMaJBHOCTb, YTO SIBIISICTCA O€3yCIOBHOM
4acThIO Pa3BEAOYHOTO AHAIN3A AAHHBIX, MBI Pa3CIIIN
Tabnuiyy Ha 2 4actu (a u 6) — B COOTBETCTBUU C OJIM30-
CTBIO WIIM PACXOKICHHEM pPACIpeNeiIeHUN Pe3ylbTaToB
1a00paTOPHBIX AHATU30B OTHOCUTEIBHO HOPMAaJbHOIO
3aKOHa.

Kak BuIHO U3 TaOnuIB! (@) ypOBEHb CHIBOPOTOYHOTO
25-rujpokcuButamuHa D y maneHToB B HallleM UCCIIe10-
BaHMHU BapbupoBai ot 5,0 10 28,0 Hr/MJI, TPH CIAETYIOIINX
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BUOXUMKA

OcHOBHbIE XapaKTePUCTHKH NOKa3aTeJieii 1aopaToOpHbIX HCC/Ie10BAHMIi

tl) TrumnoTe3a 0 HOpMaJIbLHOM pacHnpeleJICHUU NMEPEeMEHHbBIX OTBEPrHyTa

KBaptunu .
IlepemeHHbIE N Me Q | Q. MesxkBapruinbHbii pasmax (Q,-Q,)
OO6muit 6eox (/i) 209 73,90 70,85 77,10 6,25
Kpearnann (MKMOIIB/1) 209 69,02 62,57 80,69 18,12
Tpuruuepuipr (MMOIB/IT) 209 1,37 0,99 1,82 0,83
Wunexce areporennoctu (o A.H. Kitumogy) 209 3,20 2,60 4,00 1,40
AteporeHHbiil nHAEKC ia3mbl (AIP) 209 0,018 -0,20 0,19 0,39
C-peaktuBHblii 6erok (CRP) (1r/mi) 209 1,89 1,04 3,93 2,89
[nukosunmuposannbiii remornobun (H A1) (%) 209 5,64 5,44 5,80 0,36
Tupeorponnsiit ropmon (TTI) (MME/n) 209 2,12 1,38 3,53 2,15
MosroBoii Harpuitypernyeckuid mentua (MHIT) (rir/m) 209 61,70 40,50 104,05 63,55
Kanpuunauon [25(OH)D]ar/mn 209 15,50 12,79 19,70 6,91

IIpumeuanne. Me-Menuana psja.

0) rMII0Te32 0 HOPMAJILHOM pacIpe/ieJieHUU NepeMeHHbIX IPUHATA

IlepemenHble | N | X (SD)
OO6umii XonectepruH (MMOJIIB/J) 209 5,74 (1,14)
XC JITHIT (Mmosnb/i) 209 3,66 (1,04)
XC JIBII (Mmoib/) 209 1,37 (0,32)
AnbOymuH (/1) 209 40,60 (1,58)
OO1uii TecToCTepOH (MKI/IT) 57 15,12 (6,82)

Mpumeuanue. X (SD)— cpentee (CT. OTKIOHEHHE).

YCTOMYMBBIX TIOKA3aTeNsIX pacipeneneHus: menauana 15,5
Hr/Ma (25-# nponienTiis = 12,8 Hr/Mit, 75-i IpOIeHTHITH
= 19,7 ar/mn). Takum 00pa3om, HHTEPKBAPTHILHBIN IH-
ama3oH B 6,9 HI/MJI oleHHWBaeT pa3dpoc MmokazaTeneit
25(OH)D y 50 % mamueHToB, YETBEPTH HUCIBITYEMBIX
UMENIM ypOoBeHb MeHee 12,8 HI/Mi M 4eTBepTh — Oojiee
19,7 ur/mi. PaccunTaHHBIA HAMU HEmapaMeTPUICCKUI
MeIMaHHBINA TOBEPUTEIIBHBIN HHTEPBAI, PEKOMEH Ty eMBIi
JUISL TIPaKTHUYECKOro Hcnoib3oBaHus [14], mo3Bossier
YTBEpPXKAaTh, UTO MEAMAaHa BUTaMUHA D MOMyIsIIMOHHON
COBOKYIHOCTH MOXKWIBIX skuteneit Cankr-IlerepOypra c
JOBEPUTEIHEHOM BeposATHOCTHIO 0,95 OyneT HaXoAUThCS B
npenenax ot 14,9 mo 16,8 ur/mi.

Paznuunii B obecriedeHHOCTH BUTamMuHOM D 1o mo-
Jy HaMH He BBISBIEHO: cpegHuil yposenb 25(OH)D B
KpoBH xkeHIIUH (Me=15,45 Hr/Mi1) Mano OTIMYaeTcs OT
ero ypoBH: y MyxunH (Me=16,83 Hr/mi1), 9TO TOATBEPXK-
JIa€TCsl PE3yNbTaTOM pacyeTa Kpurepuss MaHHa-YUTHU
(U=3838.5, Z=—1.267, p=0.205), mO3BOJISIOMIETO KOH-
CTaTUPOBaTh OTCYTCTBHE CTATUCTHUECKH JOCTOBEPHBIX
TeHJIEPHBIX OTIMYUIL.

B Hacrosimiee BpeMst HET OOMIETPU3HAHHBIX KOJIMYe-
CTBEHHBIX KpuTepueB aedunura Butamuaa D. B cBoeit
paboTe MBI MPUACPKUBATUCH TEPMUHOJIOTHH, KOTOpas
ucnions3zoBanack B CCCP u npumensercs B PO npume-
HUTEIBHO K OPYTMM BHTaMHUHAM. Tak, CHIBOPOTOUHYIO
koHuentpanuto 25(OH)D Hmwxke 10 Mr/mi paciieHHBaIN
KaKk aBUTaMUHO3 (B HEKOTOPHIX paboTax 00O3Ha4YeH Kak
TSOKEIBIA JeuIuT), nrana3on ot 10 qo 20 Mr/mit BKITIO-
YUTENBHO, PACCMATPUBANM KaK THUIOBUTAaMHHO3 (7e-
¢ummr), or 21 1o 30 Mr/mMi KaKk TMOHMKEHHBIH ypOBEHb
ButamuHa D B opranuszme. HopmallbHbIM JHanazoHOM
KOHIICHTPAIUK KaJIbIUJINOIA CUATAIIN ypoBeHb OT 30 10
100 mr/mu (npu 3HadeHusx 6osee 100 HI/MII BO3MOXKEH

TOKCHYECKHH 3P (EKT, OHAKO TaKWe MAIUeHTHI B HaIIEH
nma0opaTopuy HE BCTPEYAIHCh 3a 5 JIET ONpeAeTIeHUs
ypoBue# Butamuna D(OH) 6oinee, uem B 5000 06pasios
KpoBH). TakuMm 00pa3oMm, B COOTBETCTBUH C 3TOH KIaccH-
¢uKayen naueHTsl Hallel BBIOOPKU ObUIH pa3/iesICHbI
Ha 3 rpymnmnsl:

- rpynma aBuTamMuHO3a — 9,6 % Bcex 00pasIoB
(20/209);

- TpyIina runoBUTaMuHo3a — 66,0 % (138/209);

- TpynIa MOHWKEHHOTO COIepKaHusl BUTaMuHa — 24,4
% (51/209).

OO0crienoBaHHBIX ¢ ypoBHEM BuTamuHa D Oomee 30
HT/MJT B Halel BEIOOPKE HE HAOIIONATOCH.

[omy4ennsle rpynmsl OB MPOTECTHPOBAHBI C TIO-
MOILBIO PAaHrOBOro aHanu3a Bapuauuii no Kpackemy-
VYosunucy ¢ MEAMAaHHBIM TECTOM Ha IPEIMET A3l B
HHUX YPOBHEW MO3rOBOr0 HaTPUHYpETHUUYECKOTO MENTHAA
(MHII). Pesynsrarsr pacuetoB (p=0,003) BBIIBHUIN BBHI-
COKO 3HAYMMBbIe OTJIMYHS CPETHUX OICHOK. MenumanHbIi
kputepuit (x*=14,207, p=0,001) Tarke 3HaYUM U TOJI-
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B3anMocCBsI3b MIa3MEHHOH KOHIEHTPAIMH HEIO0CTAaTOYHOCTH
ButamuHa D(OH) B CBIBOPOTKE KPOBH.
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TBEPAWJ CACIAHHBINA BHIBOI. BBITOTHEHHAS OIIEHKA CTa-
TuCTUKU KpuTepus [xonkxuepa-Teprnctper (p=0,002)
MO3BOJISIET YTBEPkKAaTh, yTo Meauansl MHII Bo3pacrator
IIpU IepexoJie OT IPYIIbl K IPYIIE, OCYLUIECTBIIEMOM B
HarpaBJIeHHH yYMEHBIIeHUs ypoBHs BuTamuHa D(OH).
I'padmueckoe mpencTaBneHne pe3ynbTaToB MOKAa3aHO Ha
pPHUCYHKE.

Cpennuii ypoBens MHII mocnegoBareasHO MOHMKA-
€TCsl OT TPYIIIIBI MAUEHTOB C ABUTAMUHO30M K KaTero-
pUU TOHMXKEHHOTO conepykanus ButamuHa D. Ilomap-
Hbl€ CPaBHEHHUs C NMOMOUIbIO KpuTepuss MaHHa-YuUTHU
BBISIBWJIN 3HA4UMble paznuuus ypoBHed MHII mexny
TpyNIIaMHy MalMeHTOB ¢ aBUTAMUHO30M M THTIOBUTAMH-
noszom (U=857,5, Z=—2,732, p=0.006), aBUTaMHHO30M
U TMOHWXKEHHOTO copepxanus BuramuHa D (U= 258,0,
7=-3,221, p=0.001). B cinyuae cpaBHEHUS TPYyIII THIIO-
BUTAMHMHO3 — IOHMKEHHOE COZIEp’KaHUE TpaHUla 3Ha-
YIMOCTH T10 pe3yiibTaTaM JABYXBBIOOPOYHOTO KPUTEPHUS
Konmoroposa-CmupHOBa Oblila TIpeojiojieHa HE3HAYH-
tensHO (Z=1,290, p=0,072) u HabIIOMAIACh TCHACHITUS
K [IPOSIBIICHHON 3aKOHOMEPHOCTH.

AHaJOTMYHBIA aHAJIN3 METOJ0M KOHTPACTOB (pPaBeH-
CTBO NUCIIEPCHUIl HE MPEAINoNarajoch) Mokas3aa CTaTH-
CTUYECKM 3HAUMMBIC PA3NMuusl BO BCEX Mapax cpaBHE-
Hus (T=-2,099, p=0,032; T=-2,910, p=0,008; T=-2,086,
p=0,036, coorBercTBeHHO). [IpuBeneHne mokazaTenei
MHII k guxoToMHYE€CKOMY BHUJY C TOYKOM JeneHus
6omnee 100 nr/mia (rpaHuia HOPMBI) W TOCIETYIONIUI
pacuét oTHOocuTensHOro pucka (OR) mexny rpynmaMu
MoKa3all, YTO y MAIlMeHTOB C aBUTAMHHO30M PHUCK I10-
BoillieHHOTO ypoBHs MHII B 1,9 pa3za BeposaTHei, yeM
B rpymme runosuramunosa (95 % JAU 1,14-3,23) u B
2,6 paza BbllIE, YEM B I'PYyIIIE C IOHUKEHHBIM YPOBHEM
sutamuaa D(OH) (95 % AU 1,26-5,18). IIpu mepexo-
Jie OT TPYMNIBl THIOBUTAMUHO3 K TPYMIIE MOHMKEHHO-
ro cogepxanuss OR=1,33, o 95 % AU (0,71-2,48) co-
JIepkuT 1, T.e. pe3yibTarT HE SBISETCA CTATUCTHUYECKHU
3Ha4yuMbIM. OJIHaKo, IIMPUHA MHTEpBaja AT 4€TKoe
MIPEJICTaBIEHUE O TOM, KaKUe 3HAYCHNST OTHOCHTEIHHBIN
PUCK MOXKET IpUHUMATh B 95 % ciyuaes, 4TO HE MO3BO-
JIeT OTHECTH €ro K MaJIOBaKHBIM. MBI He 0OHapyXH-
JIM C TIOMOIIBIO PAHTOBOTO KO3 (HUIMEHTA KOPPEIALNN
CnupmaHa 3HAYUMBIX B3aUMHBIX BIUSHUNA MEXAY YPOB-
HeMm 25(OH)D u mokazarensMu JUMHJIHOTO CIEKTPA,
aTepOreHHOI0 MHJEKCa IJIa3Mbl, MIMKHUPOBAHHOTO TIe-
mornobuna HbA1 , acTpanuona, TeCTOCTEpOHa, yabTpa-
qyBCTBUTENBHOTO C-peakTHBHOTO Oenka, IMOKa3aTeln
0e3 COMHEHHMsI CBSI3aHHBIC C Pa3BUTHUEM aTepOCKIEpo3a
[15]. Tecnora cBsi3u koHLeHTpauu Butamuaa D(OH) ¢
YPOBHEM MO3TOBOT'0 HAaTPUHYpPETHUECKOIO MENTHIa Xa-
paxrepusosanacs 1 =0,187 (p=0,007).

Oocysycoenue. Jlepunutr BuTtammaa D oTpakaer
[I00aJIbHYI0 CUTYalluIO B CBA3HM C €r0 IIHPOKHM U IO-
BCEMECTHBIM PACIPOCTPAHCHUEM B PA3IUYHBIX MOITY-
namusx. Tak, or 40 go 100 mpOIEHTOB MOXHUIIBIX JIFO-
neiit CIIIA u EBpormbl, )UBYITUX B OOBIYHBIX YCIIOBHUSX,
HMEIOT HelocTarouHoCTh BuTamuua D [16]. Heanexsar-
HbIIl BUTAMUHHBIA CTaTyC CBA3BIBAIOT C PUCKOM PA3BU-
THSI HECKEJIETHBIX MaTOJOTHH, B YaCTHOCTH, CEpJeUHO-
cocynucteix 3aboneBanmii [17]. IlomydeHHble Hamu
CpelHUE OIICHKU YPOBHS KaJbI[UAMOIA B CHIBOPOTKE
noxwiblx xutenerd Cepepo-3anmagHoro peruoHa PD
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(Me=15,5 ur/mu1) Mamo OTIMYAIUCH OT AHAJOTHIHBIX
MoKaszaTesiell y SAMOHCKHUX MY>XYuH B Bospacte 40-79
net (14,5 wvr/mim) [18] 1 UTaTBIHCKUX 30POBBIX TOJ-
poctkoB 10-21 roma (20 ar/mn) [19]. axe B comHeuHOH
Wnnum cpeganii ypoBeHs BUTamMrHa D B BEIOOpKE coul-
JlaT, 00CJIeI0BaHHBIX 3UMOH, cocTaBuia 18,8 Hr/mi [20].
bnu3ku M NPOLEHTHBIE COOTHOLIEHUS pacHpereseHus
o0cJieIoBaHHBIX M0 TrpynnaM aedunura BuTamMuHa D:
aBUTAMHUHO3 uMenn 9,6 % manneHToB Hamled BHIOOPKHU
u 8,9 % uTanbSHCKUX MOJIPOCTKOB, TMIIOBUTAMHHO3 —
66,0 % u 49,9 %, nonnxkenHoe copepxxauue — 24,4 % u
32,3 % COOTBETCTBEHHO.

B nccnenoBaHusAX MOCIETHUX JIET TOKAa3aHA BayKHAS
MIPOrHOCTHYECKAs POJIb MO3TOBOTO HATPHILypeTHdecKo-
ro NEeNTHIa B Pa3BUTHHM HEOJArolpHATHBIX CEPACUHO-
COCYIUCTBIX COOBITHH Yy OOJNBHBIX C CEpIeYHOI Hemo-
cTaTo4HOCThIO [21]. [0 naHHBIM psAsla aBTOPOB YPOBEHb
MHII Bo3pacTaeT HPONOPLHUOHAIBHO TSXKECTU JIHUC-
¢ysknun muokapaa [22]. OCHOBHBIM CTHMYJIOM Ce-
kpeuun MHII siBiisieTcst MOBBILLIEHUE HANIPSIKEHUS MUO-
KapJia Ipy yBEJIMYEHUN JABJICHUS B JIEBOM JKEIYI0UYKE
cepana [23].

B Hamem wuccinenoanuu yposeHb MHII 3naunmo
pasnmya’cs B rpynnax aedunnra Butamuaa D, mpudem
€ro yBeJIMYEHHE MOCIe0BAaTEeIbHO HAOIIONAIoCh MPHU
Iepexosie 0T KaTeTOpUH TOHM)KEHHOTO COMACPKaHHUS K
rpymnIe THIIOBUTAMUHO3a U Jlajiee K aBUTaMHHO3Y. [Ipu
ATOM TAIMEHTHI ¢ aBUTaMHHO30M B 1,9 pa3a (unu Ha 90
%) Gonee BEepOSITHO UMEJIN PUCK ITOBBIILICHHOTO CTAaTyca
MHII (6omnee 100 rr/muir), HeXKen U3 TPYIIITHI THIIOBHU-
TaMuHO3a, U B 2,6 pa3a (wm Ha 160 %) 1Mo cpaBHEHHUIO
C MAIMeHTaM{, UMEIOIIMMH TTOHIKEHHOE COonepiKaHue
25(0OH)D. BeposiTHO, BbIpaXeHHBIN Ae(UINT BUTAMUHA
D moxeT HapymaTe MUHEpaJbHbIN COCTaB U IPUBOIUTD
K OCJIa0JIEHUIO CEpJSUHONW MBINIIBI, YTO MPOSABIAETCS
nossimieHueM ypoBHss MHII u, cnegoBarenbHO, yBe-
JMYEHUEM PHCKa Pa3BUTHA M MPOTPECCHUPOBAHHS XPO-
HUYECKOM ceplieuHoll HepocTtaroyHocTH. Pacuer NNT
(umcna manueHToB, KOTOPBIX HEOOXOAMMO JICYHTH) II0-
KasaJl, 4To JUIs MPEAOTBPAIICHHSI OHOTO CITydasi MOBBI-
menHoro ypoBus MHII B rpynme aBuramuHo3a, HEOO-
XOIUMO TPOBECTH JIEUEHUE U MEPEBECTH 4 MAIEHTOB
(NNT=4,18) B rpymmny runoBUTaMUHO3a, WIH 3 TaIu-
enToB (NNT=3,29) B kaTeropuro MOHWKEHHOTO COAEp-
xauus. [lodydeHHbIe OIIEHKH CBUIETEIHCTBYIOT O TOM,
YTO TMOTEHIHUANBHBIH 3PQPEeKT OT NpodUIAKTHIECKUX
Mep, HallpaBJIEHHBIX HA KOPPEKIUIO HEJOCTATOYHOCTH
BUTamMuHa D, BechbMa BENIHK.

Takum 00pa3om, Je4eHHE WM HEJOMyIICHHE Pa3BH-
TS Jeduuura BuTaMmuHa D sBisiercst BaKHOM npoduiak-
TUYECKOH 1 JieueOHOM 3a/1aueil 31paBoOXpaHeHNs], UMEI0-
mel cepbe3Hble MEAWIMHCKHE W COIMAJbHBIE IMTOCIeI-
CTBHSI, 0COOCHHO TIPH OOJIBIIOI BEPOATHOCTH AepuInTa
BUTaMUHA y OonpimuHCTBa HaceneHust PO. HeodxoanmMer
HOBBbIE MCCJIEJ0OBaHUSA 110 BBISCHEHHIO POJIM BUTAMUH
D-neuuuTHBIX COCTOSIHUM KaK NPUYMHHOTO U 00paTH-
Moro (akTopa IIMPOKOIO CIEKTpa IaTOJOIMYECKUX CO-
CTOSIHUIA.

KondauxkT uHTepecoB. Agmopul 3assnsitom 06 om-
CYMCMBUY KOHQIUKMA UHMEPECOS.

®uHaHCcHpOBaHUe. Vccredosanue ne umeno cnom-
COPCKOU NOOOEPHCKU.
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MMMYHONOInA
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LWnunesas M. B.', PyHnHa A. B.!, ®ununnosa M.A.2, KybaHos A. A

CPABHEHUE UMMYHO4YMNOB ANA AUATHOCTUK CUOWUJTUCA, BbINOJIHEHHbIX
MO TEXHONIOrMU CONOJIMMEPU3ALMOHHON UMMOBUNTIU3ALUN U METOAOM
BECKOHTAKTHOW NEYATU

'®OIBY «focynapCcTBEHHDBIN Hay4YHbI LIEHTP AepMaToBeHeponorny 1 kocmetonorun» Munsgpasa Poccuu, 107076, MockBa,

Poccuns;
2OrBbY NHcTUTyT MonekynsapHon 6uonorum um. B. A. SHrenbraparta PAH, 119991, Mocksa, Poccusa

Lenv pabomul — ucciedoamsb XapakmepucmuKky UMMYHOUUNOG, U320IMOGNEHHBIX 10 MEXHON02ULU CONONUMEPUSAYUOHHOU UMMOOU-
JU3AYUU U MEMOOOM DECKOHMAKMHOL nevamu, 0Jisl paAcUupens 603mModicHocmell Ouaznocmuku cugpunuca. Ha npumepe pewenus
PAOA OUASHOCMUYECKUX 3a0ad NOKA3AHO, YMo 06a 8U0A UMMYHOUUNOE NO3GONAION C GLICOKOU CNeYUPUUHOCIBIO U YYBCNEUMETb-
HOCIMbIO NPOBOOUMb CKPUHUNE HA CUGUIUC U 00ECNeuUu8alon 03MONCHOCIb 8EPOSIMHOCMHOU Oughpepenyuayueti pasuvix gopm
Oannoeo 3abonesanus. B cmamove onucanvl npeumyujecmsa u HeOOCMamKu Memooa 6ecKOHMAaKkmHou newamu, pesyiibmanbsl npo-
6€0€HHO020 AHAU3A U NPODIEMbL, KOMOPble NPeOCHOUM Peuwmb OJid NObIUUEHUs IOYHOCHIU UCCIe008AHULL ¢ NPUMEHEHUeM OaH-
HOL MEeMOOUKU.

KnawoueBbie cnoBa: UMMYHOYUN, MUKpOYUN, ceposiocudecKue mecmaol, p€KOM6uHaHmel€ anmucenvl, T pallzdum

Jas umrupoBanus. [lnunesas M.B., Pynuna A.B., @uaunnosa M.A., Kybanos A.A. Cpasnenue ummynouunos ois ouazHo-
CMuKU cupuauca, 8bINOIHEHHBIX N0 MEXHOLO2UU CONOTUMEPUIAYOHHOU UMMOOUIUZAYUL U MEMOOOM BECKOHMAKMHOLU neuamu
Knunuueckasn nabopamopmas ouacnocmuka. 202065 (1): 16-23. DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-16-23
Shpilevaya M.V, Runina A.V, Filippova M.A.>, Kubanov A.4.!

COMPARISON OF IMMUNOARRAYS FOR SYPHILIS DIAGNOSTICS PRODUCED BY CO-POLYMERIZATION
IMMOBILIZATION AND NON-CONTACT PRINTING TECHNIQUES

'State Research Center of Dermatovenereology and Cosmetology 107076, Moscow, Russia;

“The V.A. Engelhardt Institute of Molecular Biology, 119991, Moscow, Russia

The aim of the study was to investigate the characteristics of immunoarrays (microarrays) produced by co-polymerization
immobilization and non-contact printing techniques for enhancing the capacities of syphilis diagnostics. In diagnostic context
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Beeoenue. OnHuM 13 OCHOBHBIX HaIlpaBiIeHUH coBpe-
MEHHOU MEIULMHBI SBISIETCA MYJBTUILJICKCHAS IUArHO-
CTHKa, KOTOpasi ITperoaraeT OJHOBPEMEHHOE OTIpe ieIne-
HHE MHOXXECTBA Pa3IMYHBIX aHAINTOB B OJHOM OOpasIie.
IIpu pa3paboTke cuCTeM T KOMIUIEKCHOTO BEISBICHUS
MapKepoB HH(EKIIMOHHBIX 3a00JIeBaHUN IEPCHEKTHUB-
HBIM TTOJXOJIOM IPEACTABISAETCS HCIOJIb30BAaHUE TEXHO-
JIOTUM MUKPOYHUIIOB (OMOUYHIIOB).

[MaBHBIM 3JIEMEHTOM MHUKPOYHIIA SBJISCTCS MaTpPHIIA
MHUKpOsideeK- dppei (cM. pucyHOK). DyHKIMOHANbHAS
SIMHUTIA dPPEes. — CIIOT — CONCPIKUT YHUKATHHBINA MHIIU-
BHJyaJIbHBIN 30H], CIENU(UIHBIA K KOHKPETHONW OHOIIO-
THYECKOI MoeKkyse uin e€ pparmMeHTty. 30HAaMH MOTYT
cinyxuth ¢pparmentsl reromaon JJHK wnmm PHK, 6enxw,
onurocaxapusl ¥ 1p. O0bEM Karumu 11t popMUpOBaHUS
CIoTa M3MepsieTcsl NukoauTpamiu [1], a ero quamerp co-
crapisieT 50 - 300 mxm. CrOThI pacnonaraloTcs ynopsiao-
YeHHBIMU psiiaMu. KoiraecTBo 3ppeeB Ha MUKPOUHUTIE U
KOJIMYECTBO CIIOTOB B MpeJIeNiax dppes 3aBUCAT OT 3a/a4
HCCIIEOBAHUS U MOTYT BapbUPOBATHCA.

B 3aBucuMocTu oT BUAa MaTepuala, CopoOupOBaHHO-
r0 Ha MOJJIOKKE, MUKPOUHIIBI pazneistoT Ha JJHK-uumst
[2], 6enmkoBwIie umImbl [3, 4], a TakXke KICTOYHBIC [5] U
TKaHeBble [6] MuKpouunsl. MaTpulbl, 1€ B Ka4eCTBE
30H70B UMMOOMIIN30BaHbI OEITKOBBIE MOJICKYJIBI, Ha3bI-
BAIOTCS «OEIKOBBIMH YUIIAMUY WIH «HMMYHOUYHUITAMIE.
Jnst perucTpauuu pe3yabTaToB aHajdu3a Ha OEIKOBBIX
YUMax HCHOJB3YIOT BTOPUYHBIC AHTUTENA, KOHBIOTU-
poBaHHBIC C (UIYyOPECHEHTHBIMH MeTKamu [7-9]. Vuér
pe3yabpTaTOB OCHOBaH Ha JETEKIHH (IyopecIeHIInN
METKH BTOPHYHBIX AHTHUTEJ, CBSI3aBIIUXCS C OIpee-
NEHHBIME OCIKOBBIMH MOJIEKYJIaMH B 3ppee B IMpolec-
ce rubpuauzanun. B xadecte duryopodopoB HaubomIee
YacTO UCIONB3YI0TCs anuHbl Cy3 (IIMHA BOJTHBI BO3-
OyxneHus 554 HM, JJIMHA BOJIHBI SMHUCCHHU 568 HM) U
Cy5 (mnuHa BOJIHBI BO30YXKIeHUS 635 HM, JUTHMHA BOJI-
Hel dmuccun 670 HM). [letexmus ¢iryopecueHTHBIX
CHUTHAJIOB B CIIOTaX HWMMYHOYHIIOB OCYIIECTBISETCS
Ha CHenHajbHOM 000pyHOBaHUM — yun-puzaepax. Co-
BPEMEHHBIC YUI-PUACPHI BKIIOYAIOT B CE0s HECKOIBKO
na3epoB U (UIBTPOB, MO3BOJSIOUINX PETUCTPUPOBATH
(iryopeciieHTHBIE CHTHANBI Pa3iuyHbIX (1yopodhopos,
roclie 4ero noy4eHHas nHdopMmaius odOpadaTsiBaeTCs
U TIEPEeBONUTCS B NHU(POBBIE 3HAYEHUSI COOTBETCTBYIO-
MU KOMIIBIOTEPHBIMH ITPOTpaMMaMH.

[TyOnukanuu, B KOTOPBIX B KaU€CTBE HHCTPYMEHTA Ha-
YYHOTO HMCCICOBAHUS YIIOMUHAIOTCS MHUKPOUHIIBI, TOSI-
BUJIHCH B KOoHIIE 1990-x roxos [2,3,7,10]. K nHacTtosmemy
BpPEMEHH OIMYOJIMKOBaHO OOJIBIIIOE YKCIO PaboOT, OCBS-
MIEHHBIX Pa3HBIM METO/IaM U3TOTOBJICHUS U IPUMEHEHUS
OenxoBbIX MuKpountioB [11-18]. B Poccun paspaborana
U TIPUMCHSETCS TEXHOJIOTHS THIPOTEICBBIX UMMYHO- U
JHK-6uouumnioB [19]. Tem He MeHee, MPOIOKAIOTCS
paboTHI 10 M3TOTOBICHUIO OCTKOBHIX YWIIOB HAa OCHOBE
Ipyrux Texnonoruii [20, 21], 4T0 CBUACTEIBCTBYIOT O 3a-
HMHTEPECOBAHHOCTHU UCCIEOBaTeNICH B Pa3BUTHH JaHHO-
ro JUarHOCTHYECKoro uHcTpyMmenTa. lupokue Bo3MOX-
HOCTH B 3TOM HAaIPaBICHUH NPEICTAaBISET TEXHOJIOTHUS
0ECKOHTAKTHOM Tedary.

B pamkax rocymapcrBeHHoro 3aganusi B ®OI'BY
«'HIK» MunzapaBa Poccuu BBINOJIHSETCS NPOEKT
[0 CO3/JaHHI0 OEIKOBON MYJIBTHUILICKCHON I1aT(opMbl

NMMYHONOInA

IUTSI TUATHOCTUKHU cuduuuca [22-29]. B paMkax maHHo-
ro TpOeKTa ObLIN pa3paboTaHbl 2 BUJAa UMMYHOUHIIOB,
CO3/IaHHBIX C MCIOJIB30BAHUEM JBYX TEXHOJOTHI: COMO-
JMMEpH3allMOHHOW MMMOOWIN3AMH U OSCKOHTAKTHOH
medatr. O0a BHJa UMMYHOYHIIOB TPEIHA3HAYCHBI IS
MPOBEACHUS JAO0OPATOPHBIX ITHATHOCTHYECKUX WCCIIe-
TIOBAaHUU in Vitro ¢ UENBIO pa3IeNbHON HACHTH(DHUKANN
anTuTen kiaccoB IgG m IgM k pacummpeHHoil manenu
anTtureHoB 1. pallidum B OuonormyeckoM Martepuale
(CBIBOpPOTKE KPOBHM) B peakIUK HEMPSMOW HMMYHO(ITyO-
pecuennu (HPU®). Pa3paboTka MHOTOmapameTpude-
CKOW CHICTEMBI TS JTUATHOCTUKH CH(IINCA Ha OCHOBE
MMMYHOUHTIA TIO3BOJIHT C BBEICOKOH CIEIU(BUIHOCTHIO U
YyBCTBUTENBHOCTBIO MPOBOIUTH CKPHHHUHT Ha CH(IIIHC
1 00eCIeunT HOBBIC AHATUTUYCCKHAE BOZMOKHOCTH, CBSI-
3aHHBIC C BEPOSATHOCTHOM AuddepeHInanred pasHbIx
¢bopM naHHOTO 3a00JICBaHMS ¥ KOHTpoeM 3 (eKTUBHO-
CTH €TO0 JICUCHHS.

Llenpro mccenoBaHUs SBUJIOCH CPaBHCHHE THATHO-
CTUYCCKNX W TEXHOIOTHYCCKUX XAPAKTEPUCTHK HUMMY-
HOYHIIOB, U3TOTOBJICHHBIX C WCIOJIB30BAHUEM ABYX TEX-
HOJIOTUH — COMOJIMMEPU3AUOHHON UMMOOWIN3AIUU U
OCCKOHTAKTHOH MeyarTu.

Mamepuan u memoodvi. MUKpouunsl (UMMYHOUU-
TTbI), CO3JTAaHHBIC TI0 TEXHOJIOTHHU COMOIUMEPU3AIINOHHOMN
AMMOOMTH3AIH, OBUTH W3TOTOBIICHBI B paMKaxX COTPYI-
angectBa ¢ OO0 «buounn-MUMby» na 6aze WucTuTyTa
MoJeKyJIsIpHO# Ononoruu uM. B. A. Durensrapara PAH.
[IpuHIKUTIHATHHBIM OTIUYUEM JAHHOU TEXHOJIOTUH SIBIISI-
eTCsl pa3MEIICHUE 30HI0B HE Ha IUIOCKON MOBEPXHOCTHU
MOTTOKKH, & B DIIEMEHTaX THIPOTeIls OIyCchepruuecKoi
¢dopmel [14]. PacTBopbI 30H10B, CMEIIAHHEIE ¢ TeIe00pa-
3YIOMIMMHA MOHOMEPaMH, HAHOCWINCh Ha aKTHBHPOBAH-
HYIO MMOBEPXHOCTh CTEKJITHHOHW TMOUIOKKH C TTOMOIIBIO

/

[ sppeli-soHa uccnedoeaHus
|1 odHozo obpasya

cnomoi— aveliku ¢ sondamu

L]

000000
000000
000000
000000
O0000@
00000@

™\

Cxema Mukpounia. CTpenaxamu 0003Ha4eHbI SpPeH ¥ OTICIbHbIE
CIIOTBI.

—

7



RUSSIAN CLINICAL LABORATORY DIAGNOSTICS. 2020; 65(1)
DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-16-23

IMMUNOLOGY

WTOJIBYATBIX PAcTpOB (IMMHOB) MEXaHHMYECKOTO podoTa.
[lox neficTBueM yIbTpa(uOIETOBOTO H3IYYEHUS IIPO-
MCXO/IMJIa COBMECTHAS TTOJMMEPH3aNns MOJEKYIIPHBIX
30H/I0B C OCHOBHBIMH KOMITOHEHTaMH Teiis. B pesynsrare
9TOH peakuu UMMOOUIIM3YeMbIe MOJIEKYIIbI KOBAJIEHTHO
IPUCOEAUHSINCh K MOHOMEPAM PACTYILEH MOJIUMEPHON
LENU U PAaBHOMEPHO PaclpenessuIuCh BO BCeM o0ObeMe
KaKI0H ruaporeneBoi suekiku. KoHTposns kayecTBa Ha-
HECEHHS OCYIIECTBIISIICS C TOMOIIBIO CTIEIHAIN3UPOBAH-
HOW ONTHKHM W KOMITBIOTEPHOTO aHaJIN3a N300payKeHNsI.
Oppeit IMMYHOYMIIA IOKPBIBAIIN PEAKIIUOHHON KaMepoii,
B KOTOPOH MPOHUCXOANIIO B3aNMOAECHCTBIE HMMOOMITN30-
BaHHBIX 30H/IOB C KOMIICMEHTApHBIMU Oenmkamu. OnuH
MMMYHOUUIT MOXET OBITh HCHOJB30BAH Ui aHaIH3a
OZIHOTO 00pasiia CBIBOPOTKH KPOBH.

VMMyHOYHITBI, CO3/TaHHBIE TT0 TEXHOJIOTHH OECKOH-
TakTHOU nedaty, n3rotorneHsl B 'HIJIK ¢ mcnonb3oBa-
HueMm crnotrepa Sciflexarrayer S1 (Scenion, I'epmanus).
OcHoBHas pabodas 4acTh CHOTTEpa - AUCIIEHCEp C Ibe-
309JIEKTPUYECKUM J03aTOPOM, KOTOPBIH HAHOCUT Ha TO-
BEPXHOCTh claiiia kariau 30H10B 00bémMom 300-360 mu-
KOJIUTPOB. besky HaHOCUITUCH Ha MOBEPXHOCTh CTEKIISH-
HBIX ciaiinoB Nexterion (Schott, CILIA) ¢ TuaporeneBsIM
MTOKPBITHEM, KOTOPOE COXpPaHSIET TPEXMEPHYIO CTPYKTY-
Py copOMpOBaHHOTO OeJKa, TOANEPKUBAsT €ro CTaOUITb-
HOCTh ¥ (PyHKIIMOHAJIBHOCTH. JJI1 IpOBEAEHUS THarHo-
CTHYECKOTO HCCICNOBAHUS HMMYHOYHUI TOMEIIAld B
CNELHAIBHYI0 PaMKy ¢ TpadapeToM, pasieisonmmM 16
peaxIoHHbIX Kamep. Takum o0pa3oM, Ha UMMYHOUHIIE,
BBITTOJTHEHHOM METO/IOM OSCKOHTAKTHOW ITe4aTH, MOYXKHO
aHAJIM3UPOBATh OAHOBPEMEHHO 16 00pa3IoB CHIBOPOTKH
KpOBH.

Pacmmpennas manens AHMarHOCTUYECKUX AHTUTCHOB,
MMMOOMIIM30BaHHBIX HA UMMYHOUHIIAX, BKIoyana 10 pe-
KOMOWHAHTHBIX aHTUTCHOB 1. pallidum: 4 xoMMepUYecKu
noctynHbix anturena (TplS, Tpl7, TmpA, Tp47), Tpaau-
[IUOHHO TIPUMEHSIEMbIE JUI TpernoHeMa-CIeupuaecKoit
IUAarHOCTHKHN cudmauca, u 6 antureHoB (Tp0277,
Tp0319, Tp0453, Tp0684, Tp0965 u Tp1038), cunresn-
poBanHBIX de novo B 'HIIJIK. PexomOunanTHBIC OEmKU
Tp0277, Tp0319, Tp0453, Tp0684, Tp0965 u Tpl038
nenoHupoBanbl B buopecypcuom nentpe «Bceepoccuii-
CKasl KOJIJICKIUSI MPOMBIIIIEHHBIX MUKPOOPTaHU3MOB Ha
0aze HUILI «KypuatoBckuii nactutyT» — [ocHHWrene-
THKa (peructpannoHHeie HoMepa 13267, 13268, 13266,
13458, 13457 u 13459, coorBercTBeHHO). CxeMa appest
¢ 10 anTHreHaMH B YETHIPEX MOBTOPAX KAXK/BIH, a TaKkKe
KOHTPOJIbHBIMU STYEHKAMU U STYEHKaMU, MapKUPYIOLLUMA
IpaHuIlBl 3ppest [26], Obli1a UCIIOIB30BaHA B IKCIIEPHUMEH-
Tax IO CPAaBHEHUIO IUATHOCTHUYECKHUX XapaKTEPUCTHK
MMMYHOYHIIOB, W3TOTOBJICHHBIX C INPHMEHEHHEM JIBYX
TEXHOJIOTHH. B 3KCIepUMEHTAX 0 U3yYEHUIO JUHAMUKU
oI UMMYHOITIOOYITHMHOB JBYX KJIACCOB Y OONBHBIX
pasHbIMH opMamu cuduiIrca 1 MO HCCIEIOBAaHUIO BO3-
MokHoCcTH nuddepernmanuu GopM cuduarca K IeCAaThu
ONHCAaHHBIM aHTUT€HaM ObUTH 100aBJICHBI enIé ABa KOM-
MEpUYECKUX pekoMOMHaHTHBEIX Oenka Tp0163 u Tp0971,

TaK)Ke B YETHIPEX MOBTOPAX KaXKJbIH, TO €CTh, Ippei co-
Jeprkan 12 peKoMOMHAHTHBIX aHTUIEHOB [29].

HccnenoBanue Ha MMMYHOYMIIaX ABYX BUIOB IPO-
BOJIMJIOCH TIO €IMHOM MeToAuKe. B Kaxblil sppei BHO-
cui oOpaser; CHIBOPOTKH KpoBH B pasBeneHnn 1:10 B
1-xpataOM (hochaTHO-comeBom Oydepe (1xPBS) ¢ 0,05%
Tween 20. [Tocne naKyOay 1 OTMBIBKH HECBSA3aBIIETO-
cst marepuana B 1xPBS ¢ 0,05% Tween 20 BHOCHIN BTO-
pHUYHBIC aHTHTENa K MMMYyHOIIoOyauHYy IgG uenoBeka,
Meuenble Cy5 v aHTUTeNa K MMMYHOIIOOYynuHy IgM ue-
noBeka, Mmedenble Cy3, mocie 4ero UMMYHOUHITBI OT10J1a-
CKHBaJM JCHOHU3UPOBAHHON BOIOH, BHICYIINBAJH B I10-
TOKE BO3[yXa M CKAaHUPOBAJH C TOMOIIBIO YHIT-PUICPA.
JlaHHbIE CKaHUPOBAHUS KaXKIOTO APPEsl UHTEPIIPETUPO-
BAJIMCh B IUPPOBOM (opMare B Mporpamme, mocTanse-
MO B KOMIUIEKTE C UUII-PUIEPOM.

Jns uccienoBaHus OBLIM HCIIOIB30BAaHBI 00Pa3Ilbl
CBIBOPOTKH KPOBH OOJBHBIX Pa3IMIYHBIMU (OPMaMH CH-
(humca, TMarHo3 KOTOPBIM YCTAaHOBJICH B COOTBETCTBUH
¢ KIIMHUYECKUMH peKoMeHmammsiMu Poccuiickoro obre-
CTBA JIEPMATOBEHEPOJIOTOB M KOCMETOJIOrOB', a TaKXkKe 00-
pasibl CEIBOPOTKH KPOBH 3IOPOBBIX HHIUBUIOB.

Pesynomamut u oocysycoenue. Hanecenne pexomon-
HAaHTHBIX OCJNKOB HAa MOBEPXHOCTh MAaTPULBI METOJOM
OCCKOHTAKTHOM TMeuyaTH BBISBUIIO PSAJl OCOOCHHOCTEH
JAHHOTO MOAXO/Ma. BO3HUKIM TEXHUYECKUE CIIOKHO-
CTH, CBSI3aHHBIE C WUMMOOWIM3alnueH Ha TOBEPXHOCTH
MMMYHOYHIIA JIBYX pPEeKOMOWHAHTHBIX OenmkoB Tp0684
u Tp0965, neuarh KOTOPBIX Tak U HE yAAJIOCh OCYILE-
CTBUTH. lconp30BaHue IS TPUTOTOBICHUS OCIKOBBIX
pactBopoB kak 150 mM docdarnoro 6ydepa pH 8,5
(pekOMEeHI0BaHHOTO MPOU3BOAUTEIEM CIOTTEpa), TaK U
(hocdarro-coneBoro Oydepa (PBS) pH 7,4 mpusommiio
K CTEKaHWIO aCIUPUPOBAHHOTO MaTephayia ¢ KOHYHKA
TUCTIeHcepa (Kammuisipa) 1 aBTOMaTHIECKOMY TTpephIBa-
HUIO Tpolecca nedary. I1o 3Toil npuurHe HA UMMYHOUU-
e, CO3JaHHOM IO TEXHOJIOTMH OCCKOHTAKTHOW IIeYaTH,
JaHHBIE aHTUTEHBI OTCYTCTBYIOT. KpoMe TOro, BBIsIBICHA
HecTaOUIbHOCTh Tieyatu Oernka Tp0453, koropas BbIpa-
JKallach B TIPOITyCKe Karelb (T.e. BApbUPOBaHUH pazMepa
U KOJIMUYECTBA CIIOTOB) W Pa30pBI3TUBAHUHN MarepHaia C
MIOTIIaHUEeM B COCEIHHE CIIOTHI. DppeH, COopeprKaline
onMcaHHbIe apTe(dakThl, BEIOPAKOBBIBAIINCH B IPOIIECCE
KOHTPOJISI KauecTBa meuyatu. [lpuBenéHHbIE HETOCTATKU
CBOMCTBEHHBI Ui OECKOHTAKTHOM Ile4aTW Ha JaHHOM
aTare pa3paboTaHHOCTH MeTOIUKH. [1o TaHHBIM JHTEepa-
TYPBI, psi/i OEJIKOB IIPH HEOOXOAUMOM IS ITeYaTy KOHICH-
Tpaluu MOTYT 00JIagaTh BBHICOKOH BSI3KOCTHIO, HH3KUM
MMOBEPXHOCTHBIM HATSKEHUEM, BHICOKOW MOHHOW CHUIIOH,
9TO JeNIaeT HEBO3MOXKHBIM TPOIECC WX HAHCCEHUS Ha
MOBepXHOCTH cnaina [30-32]. st ymy4meHus KkauecTBa
neyaTd OEJIKOBBIX PAaCTBOPOB BBITYCKAIOTCS IHE303JICK-
TPUYECKUE KAIWUISPbI ¢ MOAM(DUIIMPOBAHHON BHYTPEH-
Hel moBepXHOCThIO [33].

B cirydae neyaru ¢ BCIoib30BaHHEM TEXHOJIOTHUH CO-
TTOTMMEPHU3ANMOHHON MMMOOWMITU3AINH TTOJOOHBIX TPO-
071eM He OTHCaHo.

denepanbHble KMHIYECKHE pekoMeraanuu. Jlepmarosereponorus 2015: Bonesnun koxu. MHekunn, nepeaaBacMple MOIOBBIM TyTeM. S-¢ U31I.,

nepepad. u on. M. : [lenooii axcrpecc; 2016: 679-720.

18



KNMHWUYECKAA NTABOPATOPHAA ANATHOCTUKA. 2020; 64(1)
DOI: http://dx.doi.org/10.18821/0869-2084-2019-65-1-16-23

JmarHoctuyeckue XxapakTepUCTUKH HMMYHOYHIIOB,
W3TOTOBJICHHBIX 10 JABYM TEXHOJIOTHIM, OIPEACISINCH
TECTHpPOBaHUEM 00pa3l0B CHIBOPOTKH KPOBHU OOJIHHBIX
pasnuaHbIMA popMamu cudmiIrca. B kauecTBe KOHTPO-
7 OBITM MCIOJB30BAaHBI 00pasnbl CHIBOPOTKH KPOBH
310pPOBBIX WHIWBUIOB. JlaHHBIE MMMYHOPEAaKTHBHO-
CTH 00pa3IoB CHIBOPOTKH C PEKOMOWHAHTHBIMHU aHTH-
renamu 1. pallidum B HPU® Ha uMMyHOUHIIaX 000MX
BUJIOB TTOCITY)KWJIM OCHOBaHUEM JUJIsl pacdyéTra WHIANBH-
IyallbHON YyBCTBHUTEIBHOCTH, CIENH(PUIHOCTH, TIO-
JOXKUTEIIBHOW M OTPULATEIBHON IpeacKa3aTeIbHON
LIEHHOCTH, a TaK)XXe TUarHOCTHYECKOH d3(hpexTUBHOCTH
Ka)XJJOTO HMCIOJIb30BAaHHOTO aHTUIeHa. J(marHocTtuue-
CKHE XapaKTEePUCTHKH DPEKOMOMHAHTHBIX aHTHICHOB
UMMYHOYHIIA, BBIITOJIHEHHOTO 10 TEXHOJOTHH COIIO-
JUMepHU3aIun, Oonucanbl paHee [26]. B tadn. 1 mpu-
BEJICHBl AaHAJOTHYHBIC IMMapaMeTphl PEKOMOMHAHTHBIX
oenkoB 7. pallidum, HaHeCEHHBIX METONOM OECKOH-
TakTHOU nevaru. Anturensl Tp0684 u Tp0965 B cBa3n
C ONHCAHHBIMHU CJIOKHOCTSAMU UX MMMOOWIM3AIUU HA
JAHHOW TaHeJIu OTCYTCTBYIOT. PesynbTarhl Hccliieno-
BaHUU CBUJETENBCTBYIOT O OOJiee HMU3KHX JHATrHOCTH-
YECKHMX XapaKTePUCTHKAX aHTUTCHOB, HAHECEHHBIX Ha
MMMYHOYHUI METOZOM OECKOHTAKTHOW IEYaTH.

WuTterpanbHas omeHKa pe3ynbTaToB WCCISOBAaHNS Ha
MMMYHOYHIIE C UCTIOIb30BaHMEM (DOPMATEHOTO KPUTEPHS:
MIOJIOKUTENIFHON PEaKIK CHIBOPOTKH KPOBHU C 2 WIK 00-
nee antureHamu 1. pallidum [12], mpu 100% cneruduy-
HOCTH TI03BOJIMJIA OXapaKTEPU30BaTh KaK IMOJIOKUTEITbHBIE
52 w3 58 TecTHpOBaHHBIX OOPA3IOB CHIBOPOTKH KPOBH
(90%). ITpu >TOM YUET peaxtwii ¢ 4 TpaAUITHOHHBIMH UM-

NMMYHOOInA

MYHOJOMHUHAHTHBIMH aHTHT€HAMH OXapPaKTePH30BAII KaK
nonokuTenbHbIe 40 00pa3oB CHIBOPOTKH KpoBH (69%).
[lomydyenusie pe3yibTaThl MPAKTUUYECKA HE YCTYMAIOT
JAHHBIM, MOJTYYEHHBIM Ha UMMYHOUHIIE, U3TOTOBJICHHOM
M0 TEXHOJIOTUH comoyinMepu3anuu [26]. Takum obpazom,
HCITIOJIB30BAHUE JIBYX OMMCAHHBIX NTAHEJIEH aHTUTEHOB I0-
BBIIIAE€T YYBCTBUTEILHOCTh CkpuHUHTA 710 90-91% ¢ co-
xpanerneM 100% criermuuIHOCTH.

Cremyromuii 3Tan paboThl BKIIIOYAN HCITOIB30BAHIC
MMMYHOUYHIIOB C pAacIIMpEHHOI maHenbio u3 12 aHTH-
reHoB 1. pallidum nns w3ydeHus: TUHAMUKU TPOQPUISL
HMMYHOTIIOOY TMHOB Ki1accoB IgG u IgM y 6onbHBIX pas-
HeIMU (hopmamu cudmimca. VMceaenoBansl 00pasibl Chi-
BOPOTKH KPOBH, IIOJIYYCHHBIC IO HadaIa JICYCHUS U Yepe3
12 Mecs1eB, B Te4eHHE KOTOPBIX ObliIa TIPOBEICHA aHTH-
MHUKpOOHas Tepanusi OONBHBIX cuuiancoM. Pe3ymbraTs
CpPaBHHMBAJIN C JaHHBIMHU CTAHAAPTHBIX CEPOJOTHYECKHUX
TecToB: HeTpenoHeMHoro (RPR) u TpenoHeMHbIX (MDA,
PIIT’A), BBIIOJTHEHHBIX C TEMH K€ 00pa3liaMu CHIBOPOT-
KHU. YCTaHOBJICHO, YTO IOJyYEHHbIE C MCIOJIb30BAHUEM
MMMYHOUHIIA PE3yIbTaThl TOATBEPIKIAIOT JaHHBIC CTaH-
JIapTHBIX ceposiorndeckux tectoB [29]. TlokazaHo, uTo
TEXHOJIOTHS UMMYHOYHIA AT MEPCHEKTHBY pacIIrpe-
HUSl TUATHOCTHYECKUX BO3MOXKHOCTEH CTaHIAPTHBIX Ce-
POJIOTHYECKHUX TECTOB MPH KOHTPOJIC KaueCTBA MPOBOIH-
MOTO JICYCHHUS.

Kontponbs 3h(ekTuBHOCTH JeueHHUs Oa3upyeTcsl B
MIEPBYIO OYepelb HA M3YYCHUH TUHAMHKH HMMYHOTIJIO-
OymuHOB Kiacca IgM, ommako, Ha crhaiimax Nexterion
(Schott, CIIIA), koTopsie OBLTH HCIIONB30BAHBI JJIST UM-
MOOWIHM3aMH PEKOMOWHAHTHBIX AHTHUTEHOB METOIOM

TaGnuna 1

JlnarsocTuueckue napaMeTpbl peKOMOMHAHTHBIX 0eikoB 1. pallidum, ncnojib30BaHHBIX B KaYeCTBe AHTHIEHOB /151 IMaTHOCTHKH cHuUInca
B (hopMaTe HMMYHOUHIIA, H3TOTOBJEHHOI0 METO0M OECKOHTAKTHOI NmeyaTn

| Tpl5* | Tpl7* | Tp47* | TmpA*

Tp0453 | Tp0319 | Tp1038 | Tp0277

JlnarHocTndeckue XapakTepHCTHKH
Croeuudpuunocts (%)
O6was (n=58) 88,9
YyscTBUTENEHOCTS (%)
Oowast (n=58) 50,3
TlepBuunsrii cudmmic (n=11) 18,0
Bropuusstii cudunuc (n=16) 100,0
Pannnii ckpoithiii cupunuc (n=14) 64,0
IMozpHuit ckpeIThIid cudunuc (n=17) 12,0
IMosoxkuTeabHas mpeacKasaTeIbHas HeHHOCTH (%)
Ob6mas (n=58) 93,5
OTpunarebHast peJcKa3aTeJbHast HeHHOCTb (%)
O6mas (n=58) 64,4
Jnarnocrnyeckasi 3gppexTuBHocTh (%)
O6mas (n=58) 59,2

88,9 88,9 94,4 88,9 94 4 94,4 94,4
72,6 64,0 79,2 36,8 553 412 26,2
73,0 55,0 36,0 18,0 55,0 36,0 18,0
94,0 100,0 100,0 88,0 69,0 19,0 38,0
71,0 57,0 93,0 29,0 64,0 64,0 36,0
53,0 41,0 76,0 6,0 35,0 47,0 12,0
95,5 94,9 97,9 91,3 96,9 96,0 93,8
50,0 56,8 414 69,8 60,5 66,7 71,7
76,3 69.8 82,9 48,7 64,5 53,9 4,1

s

IT pumMeyaHuc. * AHTUI'CHBI, UCIIOJIB3YEMbIC B PCTIIAMCHTUPOBAHHBIX CEPOJIOIHYCCKUX UCCICAOBAHUAX Ul JUAl'HOCTHKU CH(bHHHC&.
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TabOmnuma 2

Pacnipenesienne anaJM3upyeMbIX 00pa310B CLIBOPOTKH KPOBH B COOTBETCTBHHU ¢ (hopMaMu cudHiIMca HAa OCHOBe HCIO/Ib30BAHUSA
nudepeHIUPYIONIUX JIHHEHHBIX YPAaBHEHHIl, YYUTHIBAIOLIUX Pe3y/IbTaThl HCCJIeA0BaHusA aHTHTe KaaccoB IgG u IgM k pacuupenHoii
naHes M U3 12 pekoMOMHAHTHBIX aHTHTeHOB 1. pallidum, M3roTOB/IEHHOH 10 TEXHOJOTHMH CONOJUMEPH3ALHH

Juddepenuupyempie rpymnrst

OtHecenune HaOmoaeHUH K popmam 3a00eBaHMs C UCTIONB30BAHUEM JIMHEHHBIX YPAaBHEHUN
T hepeHIHaIBHOTO aHaIH3a

DddexTuBHOCTH (hH* 2)* 3)* (4)*
b depenimanny, %
(1) Bropuussrii cudpumnuc (n=19) 94,7 18 0 1 0
(2) Pannnit cxpsIThiil cuduuc (n=20) 80,0 1 16 3 0
(3) Ho3muuii ckpsITEIT cudutc (n=19) 89,4 0 0 17 2
(4) 3nopossie (n=27) 96,2 0 0 1 26
Bcero (n=85) 90,5 19 16 22 28
Mpumeuanue.3necs u Tabn.3 - 0603HaueHHs * |-4 B KOJIOHKAX aHAIOTHYHBI 0003HAYCHUSIM B CTPOKAX.
TabGunuma 3

Pacnpenesienne aHaIM3upyeMbIX 00pa3LoB CHIBOPOTKH KPOBHU B COOTBETCTBHUU ¢ (hopMamMu cHUIINCA HA OCHOBE HCIOIb30BAHUS
aupdepeHIHPYONINX JTHHEIHBIX YPABHEHHI{, yYUTHIBAIOLIUX Pe3y/IbTAThI HCCJIe0BaHUs aHTHTe KiaccoB IgG u IgM k pacmmpenHoii
nanesn u3 10 pexkoMonHanTHBIX anTHTreHoB 7. pallidum, N3roToBJIEeHHON 10 TEXHOJOTHH 0eCKOHTAKTHOI MeYyaTH

Juddepenuupyempie TpyIIibt Otnecenune HabmoaeHnit K popmam 3a001eBaHMs C UCTIONB30BAHIEM JIMHEHHBIX YpaBHEHUH T bepeHi-
AJIBHOTO aHAJIN3a
DddexTHBHOCTH (h* 2)* 3)* @
muddepenmanun, %
(1) Bropuunstii cudpunmc (n=19) 87,5 14 1 1
(2) Pannnii ckpbIThiit cuduiuc (n=20) 100,0 0 17 0
(3) Hozauuit ckperThiid cudmmc (n=19) 83,3 1 1 15 1
(4) 3nopossie (n=27) 100,0 0 0 0 21
Bcero (n=85) 93,0 15 19 15 23
Tabnuna 4

CpaB]—[ﬂTeJ’leble XapaKTepPpUCTUKH UMMYHOYHUIIOB, BBINIOJTHEHHBIX IO TEXHOJIOTHU 0€CKOHTAKTHOM MeYaTH U TeXHOJIOT UM CconmoJimMepu3anm-

OHHOM MMMOOMIN3ANUHN

ITapameTpsl cpaBHEHUS

beckoHTakTHas nIeUaTh

MeTon cononuMepH3aum

YyscrBuTensHOCTS / CrienuduaHoCTh (%)

2 DoHoBast peaxiust

1 KomnuectBo uccnenoBanuii Ha 1 crnaiine

2 CraGunbHOCTb MeuaTH

3 CpoKH ¥ YCIIOBHSI XpaHEHHS HareqaTaHHOTO
ciaiiga

4 Heobxonnmoe o6opyioBaHue JuIst IpoBe/ie-
HUS aHaJIu3a

5 CkaHHpYIOILasi CHCTeMa

6 [Iporpammupyemblii aHATH3 TaHHBIX C BBI-
Jla4eid pesynbrara

7

Ceprudukarys 000py10BaHHs s KITMHU-
YEeCKHUX JIabOpaTOpHbIX uccienoBanuii B PO

JlnarnocTndeckue XapakTepHCTHKH
90/100

Bericokas py onpesienieHu ypoBHS aHTUTEN
knmacca IgM

16
KauecTBo nevaru cBsizaHo ¢ 110A00POM [HCIIEH-
cepa. B npoTuBHOM cityyae HecTaOUIIbHAS [IEYaTh
HJIK HEBO3MO)KHOCTD MEYaTH OTPEIEICHHBIX
AHTUIE€HOB

1 rox npu 4°C B BaKyyMHOH yIaKOBKe, HCKIIIO-
YaroIleH BBICBIXaHUE I'eJIEBOM MOII0KKH

Pamka-znepxareib u pamka-Tpadaper s pasje-
JICHHS pPEeB JOJDKHBI IPHOOPETATHCS OTACIBHO

Yun-puep oOIIero TUa, Mo3BOJISIOIINI CUUTHI-
Barh CHEKTPHI 2 (iyopohopos

O06paboTka gaHHBIX B Iporpamme Exel

HET

Hes3nauurtenpHas

TeXHOIOTHYECKUE 1 OKCILTyaTallUOHHBIC XapaKTCPUCTUKHN

[lIupokue BO3MOXKHOCTHU TeYaTu
[Tonumepu3anus B reje CTabMIM3NpPyeT Ha-
HOCHMBIE QaHAJIUTBI

1 ron mpu 4°C B KapTOHHOH KOPOOKe

Ectb peakMOHHas KaMepa Ha KaXXJ10M 4HUIIe

Crienann3upoBaHHOE TOTOBOE 000pyI0Ba-
HHE C TIPOrpaMMHBIM 00ecrieYeHEeM

OOpabOoTKH JaHHBIX B YHUBEPCAILHOM
annapaTHO-IPOrPaMMHOM KOMIUIEKCE ISt
ananm3a 6uounnos (YAITK)

91/100

€CTh

1

20
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OCCKOHTAKTHOW Ie4aTH, IPU ONpenesicHnd ypoBHs [gM
B 00pa3slax ChIBOPOTKU KPOBU (DPUKCHPOBAJICS BBICOKHUH
YpOBEHb HeCTeNn(MUISCKOro (OHOBOTO CHTHANA, 00y-
CJIOBIICHHBIH KOHBIOTAaTOM KO3JIMHBIX aHTHTEN K UMMY-
HornoOynnHy IgM uenoBeka, MedeHOMy (hiryopecteHT-
HeIM kpacuteneMm Cy3 (KPL, CIIIA). Heciennduueckuit
(hOHOBBINM CHUTHAN HE YIaJIOCh CHU3UTh HU OJOKUPOBKOH
oydepom, pexomeHaoBaHHBIM hupmont Schott (100 MM
(hocdarubrit OydepHbIit pacTBOp ¢ 25 MM 3TaHOIaMUHA
u 0,01% Tween 20 pH 8.5), Hu moOaBiIeHHEM K pacTBO-
Py KoHbIOTaTa OBIYBETO CHIBOPOTOYHOTO aNbOyMHHA (70
KOHIeHTpanuu 1%), H1 COKpalieHneM BpeMeH! HHKYOH-
pOBaHMA C KOHBIOTaTOM, HU HCIIOJIb30BAaHHEM MEHBIINX
KOHIEHTpAIINIl KOHBIOTaTa. B UTOre HU3KOE COOTHOIIIE-
HHE CNEU(UUCCKOTO CHTHasa K (JOHOBOMY 3HAUCHUIO
(ryopecieHIIMM HE TIO3BOJIMIIO OIIGHUTHh H3MEHEHHE
ypoBHs [gM B 00pa3nax CHIBOPOTKH KPOBH OOJBHBIX CH-
(prcom B mporiecce JIeIeHHs.

Ha tpersem 3Tame paboThl MPOBEIEHO HCCIIETOBAHNE
BO3MOXKHOCTH Auddepenimanuu GopM cudpmiInca ¢ uc-
MOJIb30BaHHEM HMMYHOYHIIOB, H3TOTOBJICHHBIX 110 JABYM
OIIMCAHHBIM TEXHOJIOTHAM. [l BepoATHOCTHOH Iud-
(depennmanuu ¢hopMm cupmIECa HA OCHOBE BBISBICHUS
AMMYHOTJIOOYIHHOB KiaccoB IgG m IgM B ceiBopoTke
KpOBH OONBHBIX HMCIIONIB30BAH METOJ| JMHEHHOTO IHC-
KPUMHMHAHTHOTO aHan3a, (POpMHUPYIOIINHA ONTUMATIBHOE
MHOKECTBO IPU3HAKOB, MO KOTOPBIM paclpeaeicHHe
TPy BHYTPH BBIOOPKH OCYIIECTBISUIOCH ObI Hanbomee
BepHO. [IpuMeHeHne anropuTMa JIMHEHHOTO AUCKPUMHU-
HAHTHOTO aHalM3a MO3BOJIIET C(OPMHUPOBATH CHUCTEMY
KJIacCH(hMKAIIMOHHBIX (QYHKIMIA 00IIero Bra:

D= a](CDHTp] )t az((DHTpW) +...+ an((DHTpN) +b,

rae: D — ximaccudukamonHoe 3Ha4YeHne AUCKPHMU-
HAaHTHOW (DYHKIIH; (D’HTplS-(D'HTpN — HE3aBUCHUMBIE IIepe-
MEHHBIE, COOTBETCTBYIOLINE MHTEHCHBHOCTH (hyopec-
IEHIIMK (0. €.) B SYCHKE C OMPECICHHBIM aHTHUTCHOM;
a-a — Koaq)q’)nunemm YPaBHEHHMSI, XapaKTEPH3YIOLIHE
BKJIJ] KXKJIOH M3 HE3aBUCUMBIX IIEPEMEHHBIX B JUCKPHU-
MUHAIIMH TPYIIT; b — monpaBoYHast KOHCTAHTA.

OOBEKTOM HCCIIeIOBaHUS CTAIH 00paslbl CHIBOPOT-
KM KpOBH OOJBHBIX BTOPHYHBIM (17=19), paHHUM CKpBI-
TeIM (n=20) ¥ MO3AHUM CKPBITBIM cupunnucoMm (n=19).
JnarHos ycTaHoOBJEH JieHallMM BpayoM Ha OCHOBaHHH
KJIMHUYECKHUX JTaHHBIX U PE3yJIbTaTOB CTAHIAPTHBIX Ce-
POJIOTMYECKHX TECTOB. B mccnemoBanue BKIIFOYEHBI TaK-
)K€ CBIBOPOTKH KPOBH 3IOPOBBIX WHAMBHIOB (n=27). B
COOTBETCTBHH C KJIACCH()MKAI[IOHHBIM 3HAYCHHUEM JHC-
KPUMHMHAHTHOM (DYHKIIMH KX bl 00pa3er] CBIBOPOTKH C
MIPUCYILIUM €MY CIIEKTPOM aHTUTEN ObUT OTHECEH K OJHOM
U3 TPEX TPYIII, COOTBETCTBYIOIINX ONPEICICHHOMN (hopme
3a00JIeBaHMs, U K IPYIIE 3J0POBBIX HHIUBHUAOB (TaOI.
2,3).

[TosrydeHnHbIe pe3ynbTaThl MOKa3alH, 4YTO IPUMEHe-
HU€ MaHeIn PeKOMOWHAHTHBIX aHTUTEeHOB 1. pallidum
JUTSL OTIpeNieNIeHUus] UMMYHOTTIOOYJTMHOB JIByX KJIACCOB
K Ka)XXJOMY W3 aHTUTCHOB Ja&T BO3MOXKHOCTH nudde-
PEHUMPOBaTH OOJBHBIX IPEICTaBICHHBIMU (OpMaMHU
cudminca u 300pOBBIX MHIUBUAOB BHE 3aBUCHUMOCTH
oT croco0a MMMOOMIN3aNK aHTUTEHOB. D (eKTHB-
HOCTh nu(depeHIHANH OTASTBHEIX GopM cudrmca
npesbrmaer 80%. CTOUT OTMETHTB, 4TO Oojee BBICO-
kue mokazarenu 3(QextuBHOCTH AU DEepeHIHANN

NMMYHOOInA

JIEMOHCTPHUPYET UMMYHOYHUI C OECKOHTAKTHBIM HaHe-
CEHHEM PEeKOMOMHAHTHBIX OEJIKOB.

TakuM 00pa3om, TpOBeJeHa CPaBHHUTENbHAS OIlEHKA
MMMYHOYHIIOB, U3TOTOBJICHHBIX C NCTIOJIb30BAHNEM JIBYX
pa3HBIX TEXHOJIOTHUIl HA MPUMEPE PELICHHUS TPEX JTHArHO-
CTUYECKHUX 3a1a4. KpoMe BBIIICONMCAHHBIX pa3Ivuuil
JIBYX THIIOB UMMYHOUHIIOB CYIIECTBYIOT OCOOCHHOCTH
IKCILTYaTallMOHHBIX XapaKTEPUCTHK, TAKHE KaK CPOKH U
YCIIOBHSI XpaHEHHSI TOTOBBIX YWIIOB, HAIMYKE CIIEIIAANb-
HOTO CepTHU(QHINPOBAHHOTO 00OpYIOBAaHUS IS JIETEK-
[IUH PE3YNIbTaTOB NMMYHO(MITyOPECHEeHTHOW peakiuuu U
aHallu3a MOJyYeHHBIX JaHHbIX. B Ta0i. 4 npeicraBieHbl
MIPEUMYIIIECTBA U HEAOCTATKA KAK UMMYHOYHIIOB, TaK U
METOJIOB UX U3TOTOBJICHHSI.

3aknrouenue. ViccnenoBaHusi, POBEJCHHBIE HA M-
MYHOYHMIAX C MPUMEHEHHEM JBYX TEXHOJOTHUH, CBHIC-
TEJNECTBYIOT O IEIeCO00pa3sHOCTH Pa3pabOTKH MYIBTH-
TUTEKCHBIX TIaTGOpM Ui JTa0OpaTOpPHOM THArHOCTHKH
T pallidum. VIX ncnonp30BaHue IS ONPEACICHUS YPOB-
HA aHTUTen KiaccoB IgG u IgM mpoTtuB pacimmpeHHO#H
TaHeTu PEKOMOMHAHTHBIX aHTUTECHOB 1. pallidum mo3Bo-
JseT pemarh 3a1adu Oonee d(PPEKTHBHOTO BBISBICHUS
cuumuTHIeckol MHMEKIMU, PACHIMPEHHs AUATHOCTH-
YECKMX BO3MOXXHOCTEW CTAaHIAPTHBIX CEPONOTHYECKHX
TECTOB M BEPOSTHOCTHOU an(depeHnaiy OTAETbHbBIX
¢dbopm cudumca. Ha aByx BHIaX UMMYHOUHUIIOB TIOJTyYe-
HBI HETPOTHUBOPEUUBBIC Pe3yibraTbl. OTMEUCHHbBIC HEJI0-
CTaTKU MeTo/1a OECKOHTAKTHOM NIeYaTH CBsI3aHbI C 3TAllOM
€ro CTaHOBIICHHS, M BBHITOJHEHHas pabora 0003Ha4YMIIa
MpOOIIeMBI, KOTOPBIE MPEICTOUT PEIIUTh, YTOOBI JaHHAS
TEXHOJIOTHS JlaBajla HAAEKHBIE Pe3yJibTaTel M olecre-
YHJIa HOBBIE BOSMOXKHOCTH JUJISl TIOCTAaHOBKH JAWArHo3a u
KOHTPOJISl KA4eCTBa JICUCHUSI.

@duHaHCUpOBaHUe. Fccredosanue BbINOIHEHO 6
pamkax Tocyoapcmeennozo 3aoanus OI'BY «HI/[K»
Munzopasa Poccuu Ne 056-00138-19-00 na 2019 200.
Aemopul svipadicarom baazooaprocms Llenmpy 8vicoko-
MOYHO020 PeOAKMUPOBAHUA U 2EHEMUUECKUX MEXHONIO02UT
onst ouomeouyunel (Coenawenue ¢ Munucmepcmeom na-
VKU u gvicuie2o oopazosanua Ne 075-15-2019-1660).

KonduukTt unTepecoB. Asmopuvl 3asa6nsirom 0b om-
CYymcmeuu KOHQIUKMa UHmepecos.
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WU3YYEHUE NOKA3ATENEN BPOXXAEHHOIO U NPUOBPETEHHOIO KJIETOYHOIO
WMMYHUTETA NEPUOEPUYECKON KPOBU MALMEHTOB C BUM-UHOEKLIVEN
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IIpeonpursma nonvlmxa 8bis8umMs OONOIHUMENbHbLE 1AO0PAMOPHbIE MAPKEPLL 6EN0ll KPOBU OJisl NPeOsapumenbHoU OYeHKU meye-
nust BU9-unghexyuu, komopule ne mpedylom ucnoib308anusl CL0ACHO20 000PYO08aHUs U OOPOLOCIOAWUX Peakmugos. M3yuenvi
UBMEHEHUsI OCHOBHIX NOKA3amenel UMMYHOKOMNEMeHMHbIX KI1emok nepugepuieckoil kposu BUY-unguyuposannvix nayuenmog
6 npoyecce uHGexyuU, NOTYHaroWux u He noayHarwux anmupemposupycuyio mepanuio (APT). Onpedensnu nokasamenu netikoyu-
moe, Hellmpopuios, MoHoyumos, aum@oyumos, T-numgpoyumos, CD 4* ) CDX+ T-knemoxk, CD /CDS unoexc. Ucnonvzosan nepaulil
aHau3 NpU NOCMAHOBKe NAYUEHMA HA OUCNAHCePHOe HAOM0OeHUe U NPOMENCYMOYHbIL, nonyuernbii ¢ medenue 2017-2018 ze.
YV nayuenmos 6e3 APT u ¢ APT 0o u nocne nevenusi nokazameiu no KoIu4ecmay 1eukoyumos, wumeoyumos, T-numpoyumos,
MOHOYUMOB, HeUmPOpuUI06 ObLIU npakmuyecku 6 npedenax nopmol. OCHOBHbBIE USMEHEHUS CBA3ANbL C DA306bIMU 0OUENPUHANbI-
Mu nabopamopuvimu noxasamensamu oyenxu meuenus BUY-unpexyuu (snavenus CD,” u CD,;* T- knemox, CD /CD, undexc).
He yoanocs evisieums donoinumensHole uMmyHHbie Mapképvl BUY-ungerxyuu.

Knrwuessie crmoBa: seukoyum,; wetimpopui; monoyum,; T-rumpoyum, BUY-unpexyus.

Jas uurupoBanus: Cepedposckas JI.B., Usanosa JI.A., Cenumosa JL.M., Kannuna J1.b., Hocux J{.H. H3yuenue noxkazamenei
BPONCOEHHO20 U NPUOOPEMEHHO20 KIIENMOYUHO20 UMMYHUmMema nepugepuieckoll Kposu nayuenmos ¢ BU9-ungexyueri. Knunuue-
ckas nabopamopras ouaenocmuxa. 2020; 65(1): 24-28. DOI:http.//dx.doi.org/10.18821.0869-2084-2020-65-1-24-28

Serebrovskaya L.V, Ivanova L.A. !, Selimova L.M.?, Kalnina L.B.?, Nosik D.N.?

THE STUDY OF THE INNATE AND ACQUIRED CELLULAR IMMUNITY CHAINS INDICATORS
IN THE PERIPHERAL BLOOD OF PATIENTS WITH HIV INFECTION

'«Central Research Institute of Epidemiology, Federal Supervision Service for Consumer Rights Protection and People’s
Welfare», 111123, Moscow, Russia;

%The D.I. lvanovsky Research Institute of Virology» of «N.F. Gamaleya NRCEM», Ministry of Health of the Russian Federation,
123098, Moscow, Russia

In this study was made an attempt to reveal additional laboratory markers of white blood for preliminary estimation level of
HIV-infection development. Essentially such markers these are in progress without complex equipment and expensive reagent.
1t was studied alterations of basic values cells of innate and acquired immunity of peripheral blood HIV-infected individuals
with and without antiretroviral treatment (ART) during infection. It was estimate value leukocytes, neutrophils, monocytes,
lymhpocytes, T-lymhpocytes, CD,, CD,* T-cells, CD /CD, index. It was used the first analysis in the time of registration for
regular medical check-up and the intermediate derived during 2017-2018 years. Patients without ART and with ART before and
after treatment had rates of leukocytes, lymhpocytes, T-lymhpocytes, monocytes and neutrophils within the normal guideline.
Essential changes were observed in basic conventional laboratory parameters evaluation of HIV-infection dynamic (parameters
of CD,'and CD," cells, CD /CD index). Thereby it was impossible to reveal supplementary immunological markers of HIV-
infection.
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Beeoenue. bonee 30 mutH uenoBek B Mupe xuBét ¢ BUU-
nHpeknueil. B OonpmmHCTBE cTpaH EBpOmBI KOIMYECTBO
€KETOJHO BBISBIIIEMBIX HOBBIX CllydaeB CHMKaeTcs, B Poc-
CHH ITOT MMOKa3arelsb pactér. Poccus 3anuMaer 4-¢ Mecto B
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MHPE 110 CKOPOCTHU MMOABJICHHS HOBBIX CJIYYACB 3apaKCHUs. B
koH1ie 2018 1. HacuuTHIBaIOCH OOJIee | MITH YEIOBEK B3pOC-
Joro HaceneHus B Bo3pacte 15-49 ner ¢ BUY-undexuueii.
Boprba ¢ nHpekIimei, KoTopas OTHOCUTCS K HEU3ICUUMbIM
6OH63HHM, MMPEACTABISACT HE TOJIBKO MEAUIIMHCKYIO, HO U
COLIMAITbHO-OKOHOMHIYECKYI0 Tpobiemy. Heobxomumo Ha-
JINYNUEC KaYCCTBCHHBIX U BBICOKOTOYHBIX na6opaToprlx ME-
TOJIOB OIICHKH TEYCHUS HHDEKIINH.
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NmmynonornyeckuM  mapképom pazsutust BUU-
MH(EKIUN CIYXHUT TOKazaTelb ONpeNIeNeHUs] B Iepu-
¢epuaeckoii kposu (IIK) manmentos xomuvectsa CD,”
T-mumdonuro. Cpemu JTEHKOIUTOB ITUMQOIHUTH CO-
craBnsior 19~37%, u3 nux ma CD," T-nmumdonutsr npu-
xomgutcst ~50-75%. T-xneTkn aensTcs Ha CD4+—KHCTKI/I
1 CD,"-KIE€TKH, B HOPME MX COOTHOLIEHHE COCTaBJIs-
er 1,5-2. Komnyectso CD,"-KJIETOK — OJIMH M3 BaXXHBIX
KpUTEPHEB, HCIOJB3YeMbIX B KIMHWYECKHX Jjaboparo-
pusx is HaGmromeHWs 3a TedeHueM BUY-undexrmm.
OH TO3BONISET OLCHUBATH CTEIICHh MMMYHOIE(HIINTA,
MIEPHO Hauaja XUMHUOTEPANIUU U aHTUMUKPOOHOU Mpo-
(hUIaKTUKH, YpPOBEHb BOCCTAHOBICHUS NMMYHHOW CH-
CTEMBI B IpoIiecce aHTUpeTpoBUpycHoi Tepanuu (APT).
Hcnonb3oBanue »Toro Mapképa pekomenaosano BO3 B
1986 1. Bckope mociie OTKPBITUSI KIETOYHOTO PEIEnTO-
pa CD,’, ucnosns3yemMoro BHpYCOM HMMMyHOAE(DHIHTA
yenoBeka 1-ro tuma (BUY-1) s 3apakeHust KIETOK, U
ocTaéres 6a30BbIM [ 1]. DTOT MapKEp HA3BIBAIOT 30JIOTHIM
CTaHJapTOM OILIEHKH Te4eHUs nHpeKnuu. Penentop ams
BUY skcmpeccupyroT UMMYHHOKOMIICTCHTHBIC KIICTKH,
otHOocsamuecss kK Monomuram u CD,” T-numdponuram,
KOTOpbIe sBIsitOTCs MuuieHbro aus BUY. Ilocnegnemy
KOMITOHEHTY KJIETOYHOTO 3BE€HA UMMYHHUTETA OTBOTUTCS
Ba)KHAs POIIb B PETYISIIH HOPMAIBHOTO (PYHKIIMOHUPO-
BaHUSl BCEX 3BEHbEB cHUcTeMbl. CHIKEHHE KOJIMYECTBA
CD,’ T-muM(pOIUTOB TPOUCXOAUT W3-3a ITHTOIATHYE-
CKOM aKTHBHOCTH BHpYycCa W NPOTPECCHPYIOIeN THOenn
KOMIIOHEHTOB 3TOTO KJIETOYHOTO 3BEHA, 00YyCIOBIEHHOM
ouorenernueckumu ocodbennoctsmu BUY-1. B pesyns-
TaTe B3aUMOJICHCTBHS BUPYCa U UMMYHHOU CHCTEMBI B
OpraHM3Me MallMeHTa Pa3BUBACTCS XPOHUYECKasl THUIle-
pakTHuBaIys Bcex e€ 3BeHbeB. Kak ciencTBrue, BOSHUKAET
nmmyHoaeduiut. Tedenne BUY-nHbexmun ocmoxHs-
€TCsI pa3BUTHEM OIMOPTYHUCTHUYECKON HMH(EKINH pas-
TuaHOU THoNornu. llepeunciennsie GakTOpsl BEAYT K
KPUTHUECKOMY TaJeHUI0 (PYHKIIMOHAIBHON aKTUBHOCTH
WMMYHHOU cucTeMbl U cMepTH nanuenTa [2]. [Ipumense-
Mble cxeMbl APT, Mo3BOMISIOT TOOUTHCS CYNIECTBEHHOTO
TIOJIABJICHUS PETUIMKAIINN BHPYCa U MTOBBIIICHHUS YPOBHSI
CD, -KJIETOK y MAlMEHTOB Ja)Ke C BBICOKUM YPOBHEM
BHUPYCHOW HArpy3Kd W HU3KHM UYHCJIOM 3THUX KJIETOK Ha
HayalbHBIX dTanax jedeHus. [losHOro BoccTaHOBICHUS
(byHKIMOHAIBHOW aKTUBHOCTH KOMITOHEHTOB MMMYHHOH
CHCTEMBI HEe TIPOUCXOANT Aaxe Ha (oHe ycremHoid APT
[3].

Hpyrum mapképom reuenust BUH-undexnm ssBisercs
onpenenenue B [1IK komuectsa CD," T-mumdonuros [4],
KOTOPBIM MPUHAIJICKUT OCHOBHAS POJIb B YHUUTOKEHUHU
WH(QHUIMPOBAHHBIX KJIETOK W CEKPEIUH IPOTHBOBHPYC-
HBIX ITUTOKUHOB. [Ip HHPEKINN X KOIHMIECTBO BO3paC-
TaeT, a (pyHKIMOHaNbHAs aKTUBHOCTH mazgaeT. OcoleH-
HOCTH U MEXaHU3MBI UX (DyHKIIHOHUPOBAHIS B IIPOIIEcce
00JIe3HN OCTAIOTCA HEIOCTAaTOYHO H3Y4YEeHHBIMHU.

B knuHHUYecKol MpaKkTUKE pacCUUTHIBAETCS UMMYHO-
perynaTopHbii unzekc (M) na ocnose otHomenus CD,/
CD," [S]. OH cTporo Koppenmpyer o CTENEHbIO aKTHBa-
[IMA UMMYHHOW CHUCTEMBI M CHIDKCHHEM MMMYHOKOMITE-
TeHTHOCTHU. ETO BenmmunHa MoXeT ObITh HU3KOU 1axke TIpU
OTCyTCTBHU BHpYcHOH Harpy3ku (BH) u oTHOCHTENBHO
BBICOKMM KonnyecTBoM CD,"-knetok. OH paccMarpusa-
eTCs KaK MPOCTON U HaAGKHBIA Mapkep 3pheKkTHBHOCTH

MMMYHONOrna

APT, napany ¢ onpenenenvem BH u konmngectsom CD, -
kierok B [1K. B cnydae nuskux 3Hauenuit U1 npu APT
BBISBJISIFOT TIAIIEHTOB, KOTOPBIM HEOOXOIMMa CMEHA Te-
pammm.

[lepeuncnennpie J1aboparopHbie MapKEPHI OTHOCST-
Cs K aJanTHBHOMY KJIETOUHOMY MMMYHHTETY, KOTOPBIi
aKTUBUPYETCSI MPH 3apa)XKCHUU U CHCTBYET B MpPOLECCE
pasButuu nHpexun. Kpome Hero cyiecTByeT BpOXIEH-
HBIH IMMYHHUTET POJIb KOTOPOTO 3aKIII0YAaETCs B OBICTPOM
HecrnenupuaeckoM orBere. KieTkwm BpOXAEHHOTO M-
MYHHUTETa TPETSATCTBYIOT MPOHUKHOBEHUIO B OPTaHU3M
TMOOBIX y>KEPOTHBIX KOMIIOHEHTOB U TIATOTCHOB, U YHHU-
YTOXKAIOT WX HAa CAMBIX PAaHHHUX dTarax MOMmagaHus B Op-
ranu3M. Cpei HUX MOXKHO OTMETHTh HEHTPO(UIIBI U MO-
HouuThl. OHHM BMeCTe ¢ JIMMQOIUTAMHU BXOISAT B COCTaB
nerikorutoB [IK. Cpenu nelikonutoB B cpenHeM ~63%
MIPUXOJUTCS Ha HEUTPOITEL, ~7% — Ha MOHOIIUTHL. Mo-
HOIIUTHI ¥ HEUTPOQIIIBI UTPAIOT BAXKHYIO POJNb B aJall-
TUBHOM MMMYHHOM OTBETC IPHU BUPYCHBIX HH(EKITUIX.
CymectByeT oOpaTHas CBsI3b MEXIY (PyHKIIMOHUPOBAHU-
€M KJICTOK aJalTHUBHOIO M BPOXAEHHOTO HMMYHHTETA.
MOHOITUTHI U HEUTPODHUITBI CITYXKAT CBA3YIOIIUM 3BEHOM
MEXIy BPOXIACHHBIM W aIalNTHBHBIM HMMYHUTCTOM U
SIBIISTIOTCST YIACTHUKAMI MHOTHX BOCTIAJIUTEIIBHBIX 3200-
neBaHui. PaHbllie nuccieq0oBaHUsIM KJIETOK BPOKIEHHOTO
MMMYHHTETA HE YICISUIOCH JODKHOTO BHUMAHHS, HO B
MOCJICAHNUE TOIBI TOSBUIIOCH TOHUMAHUE, YTO BPOKAEH-
HBI UIMMYHHBIH OTBET WUIPAET BAXXHYIO POJb B IMaTOre-
Heze BUU-un(peknmn. Eciu ob1iee koauuecTBO HEUTPO-
(WIOB U MOHOIIUTOB HE MEHSETCS, TO MOYKET MCHITHCSI
X METa0OJH3M, OHH MOTYT CEKPETHPOBaTh BEIECTBA,
BIIHSIIOIINE HA TEUCHUE OOJIC3HM.

Heitrpounbsl — Hanbosiee MHOTOYMCIIEHHAS TpyIna
KJICTOK CPEIH JEUKOIMTOB, IUPKYIUPYIOIINX B KPOBH U
ANUMUHUPYIOMUX TatoreHbl. OHU PerynupyoT UMMYH-
HBIH OTBET, y4acTBYSl B BOCCTAHOBJICHUU MOBPEKIEHHBIX
TKaHe! U MyKO3aJIbHOTO roMeocTas3a. Helrpoduisr yHu-
YTOXKAIOT NATOreHbl pa3nuuHbiMu myTsamu. [Ipu BUY na-
OJTIOaeTCs CHIKCHHE MX (DYHKIIMOHATFHOU aKTHBHOCTH,
1 WX KOJIMYECTBO MOXKET TaK)Ke CHIXKAThCA [6].

Monouut — darouT nepudepuyeckoin KpoBu. Mo-
HOILIMTBI/Makpodaru WrparT poiib B maroreHese BUY,
U TUHAMMKAa UX MU3MEHEHUS MOXKET CIY)KUTh MapKEpPOM
pasButus uHOekun. OTHON U3 TPUYUH aKTUBAITUH MO-
HOITMTOB CITY)KUT TPAHCIOKAIMSI MUKPOOOB Uepe3 CIU3U-
CTYI0 000JIOUKY KHIIICIHUKA, KOTOPasi aKTUBUPYET BPOXK-
NEHHBIA UMMYHHUTET. YBEIHUCHHE Makpo(aroB B odare
MH(EKIMU COMTPOBOXKIACTCS YBEIHMUCHUEM MOHOIIUTOB B
KpPOBH U UX MUTpaIUeil B MecTa BocnaneHus [7].

Oco0eHHOCTH M3MEHEHUS Pa3UYHBIX THIIOB JICHKO-
nutoB [IK mammentoB ¢ BUY-undeknuei, momydaro-
umx 1 He nonyvaronnx APT, npencraBiensl B JaHHOM
HCCIIeIOBaHUHU. V3ydeHa BO3MOXKHOCTH HCIIOJIb30BAHUS
ToKa3aTesnel ATUX KIETOK JyId Oolee MOTHOM XapaKkTepH-
CTHKHU ocoOeHHocTel Teuenns BUY-undexinu u moucka
JIOTIOJIHUTENBHBIX CYPPOTaTHBIX MapKEPOB, MOTy4YCHUE
KOTOPBIX He TpeOyeT JOPOTUX, BBICOKOTEXHOJIOTHYHBIX U
CJIOKHBIX METO/IOB ¥ 00OPYIOBAHUS.

Mamepuan u memoowt. Vcrionb30BaHBI 00pa3IIBI
mwra3mel [IK manuenToB (3-s u 4-s1 ctaanu wHDEKIHN),
HAXOJIINXCS Ha OucmaHcepHoM Habmronenwn B Crie-
IUATU3UPOBAHHOM HAyYHO-UCCIIEAOBATEILCKOM OTAEIE
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IMMUNOLOGY

snuaemuonorud U npodunakruku CITWJ (CHUO 3BI1
CIINMO). 14 o6pasuoB (4 keHIUHBL, 10 My>X4YHH) TOTY-
YeHBI OT MAIMeHTOoB Oe3 Tepanuu U 21 obOpasert (7 keH-
e, 14 My>X9HH) OT TalueHToB, npuHUIMaonmx APT,
10 o6pasnoB (5 KEHIWH, 5 MYXYHH) OT YCIOBHO 3710-
poBbix qutl (Y3JI). APT npoBogunu B COOTBETCTBUU CO
CTaHJAPTHBIMUA PEKOMEHJAIMSIMH, MPUHATBIMU B Poc-
cuiickoii denepanuu. Bo3pact manueHToB 0€3 Tepamuu
ot 27 mo 68 met (u39,1£13,4), ¢ Tepanueit — ot 17 mo
63 ner (u36,7+10,7), yCTIOBHO 370POBBIX JIUIT — OT 19 1m0
64 mer (n31,7+13,8). B3stre kpoBu s UMMYyHO(EHO-
TAMIAPOBAHUS OCYIIECTBISUIA yTPOM, HATOMIAK, IYTEM
BeHenmyHKIMHA. KpoBb coOupanach B BaKyyMHYIO IIPO-
oupky VACUTANER, coaepxaniyro aHTHKOATYJISHT
K, OATA. Jlns onpejenieHnst reMaToIorHyecKuX MoKasa-
Tenei (oOImiee KOJMYECTBO JICHKOIIMTOB, SPUTPOIMTOB,
TpoMOOIIUTOB, (popMyrna KpOBH) 00pa3Ibl HCCIEA0BAIN
Ha remarojornyeckux asamuzaropax ACT diff, ACT
diff 5 Beckman Coulter He MeHee yem uepe3 40 MUH TTO-
cne 3abopa. Komnuectso CD,",CD,",CD," mumponurton
OTIPEJIeIISUTA METO/IOM TIPOTOYHON IIUTOMETPHH TI0 0e30T-
MBIBOYHOH TexHOJOTHH. [t mMMyHO(DEHOTHITHPOBAHUS
NPUMEHAINCH MOHOKIOHaIbHBIE anTuTena: [0Test CD,-
PCy5/CD,-PE/CD,-ECD/CD,.-FITC (¢pupma Beckman
Coulter, USA) n CD -FITC/CD,-PE/CD, -PerCP/CD
APC (dupma Becton Dickinson, USA). OxpamieHHbIE
00pas3Ibl NCCIeIOBAIICh Ha TIPOTOYHBIX IUTOGIyOpHUMeE-
tpax EPICS XL nim FACS Calibur.

Pesynomamuvt u obcyymcoenue. llokazarenu uMMy-
HoxoMneTeHTHbIX KieTok [IK BUY-unduumpoBaHHBIX
MalMeHTOB TpeACTaBieHbl B Tabn. 1 m 2 (mocneaHui
aHalM3 BBIJENIeH KUpHbIM mpudTom). HccnenoBanue
OTHOCHTCSI K PaHIOMH3HpOBaHHOMY. VcTIONb30BaHbI pe-
3yJBTaThl aHAJIN30B, TOTYYEHHBIE OT ITAIMEHTOB B TEPHOT
MTOCTAaHOBKY Ha IUCTIaHCEpHOE HabmroneHwe (1-i anamus)
1 Yepe3 HEKOTOPHI MPOMEKYTOK BpeMeHHU (TIOoCiIeaHuit
aHanu3). Cpenu ManueHToB, HE MOMYYaIOMINX XUMHUOTE-
paruio, B COOTBETCTBUU C aOCOJIOTHBIM KOJIMYECTBOM
CD,"-knerok IIK 1 cpokom MHQUIMPOBaHHS OKa3aloCh
BO3MOXKHBIM BBIICIUTH YETHIPE TPYIIIBI, CPEIU TaIld-

eHToB ¢ APT — 6 rpynm (1o abCoNFOTHOMY KOJIHYECTBY
CD,"-knerok u nepuogom APT). Jlenenne Ha rpynmsl o
KOJTMYECTBY KJICTOK MPOBOIWIA B COOTBETCTBHUHU C TIO-
cineqauM aHamum3oM. Cpok WHOUITUPOBAHUS W JICUCHUS
Opaiu U3 CBEJCHMIA O MAIUCHTE.

VY manweHToB, HE MOITYYAIOIIUX XUMHOTEPAIUIO, IO~
Kasarely JICHKOIUTOB, TUM(OLUTOB, HEUTPODUIOB, MO-
HOLUTOB, T-muMQOIHTOB Ipr 1-M 1 2-M 00CcIe0BaHHIX
HAXOJMIIUCh B Tpeaenax HOpMbI (cM. Tabm. 1). HaGmro-
JTAIOMIHECS] B HEKOTOPBIX TPYIIaX OTKIOHSHHS OT HOPMBI
B OOJNIBIITITHCTBE CITyYaeB HE SBISLTUCH CYIECTBCHHBIMHU.
OHHU HE HOCWIH CUCTEMHOTO Xapakrepa. VckmroueHuem
MOXKHO CYHMTaTh WU3MEHEHHsI aOCOJOTHOTO KOJIUYECTBA
HEUTPO(DUIIOB B NMEPBOM M TOCJICTHEM aHalN3aX B 00b-
eIMHEHHOM TpyIIIe, ¥ B OTAEIBHBIX TPYIIax, 32 UCKITIO-
genreM rpynnsl CD,"<500 kn/mki. B rpymme CD,>500
KJI/MKJI UX KOJIMYE€CTBO CHU3WIOCH HA ~35%, npu uHH-
IUPOBaHUM <4 ToJa — YBETHUMUIOCh Ha ~25%, mpH UH-
¢urpoBanu >4 net — cHU3MIOCh Ha ~28%. Bo3aMoxHO
9TO peaKiys OpraHW3Ma Ha BOCHAIMTENLHBIN IpoIiecc.
Uro kacaercs mokasateneil T-muMdoruTon CD,’, CDS*,
AMMYHOPETYISITOPHOTO WHICKCA, TO WX 3HAYCHUS U KH-
HETHUKA TOJHOCTHIO COOTBETCTBOBAINA OCOOCHHOCTSIM I1a-
toreHeza BUY-undexun.

VY mnanuenToB, nonaydatomux APT (tabn. 2) 3Haue-
HUS JICWKOIIMTOB, JTUM(OINUTOB, HEUTPO(DUIOB, MOHO-
uToB, T-TUMQpOIUTOB MpU 1-M U 2-M 00CIEIOBAHUAX
HaxOJIWINCH B TIpeJIeiax HOPMBIL. VICKITIoueHne cocTaBu-
na rpynmna CD,"<300 ki/mMK1, y KOTOpoW abCcoMoTHOE
KOJIMUeCTBO T-ITUM(OIUTOB HUXKE HOPMBI Ha ~24%. OT-
HOCHUTENBHOE KoanuecTBO CD, -KIeToK 11t BCeX rpyr
HU)KE€ HOPMBI IIPH NIEPBOM aHAJIU3€ U MOBBIIIAIOCH BO
BCEX TpyIIax MPaKTHICCKH JO HOPMBI, 32 HCKITIOUYCHU-
eM manueHtoB ¢ kommyectBom CD,"<300kn/mki. Ota
rpyIma UMelia OYeHb HU3KHH MOKa3aTelbh MPH IEPBOM
aHanuze. M Ha ero (oHe MOBBIIICHUE MPH MOCICIHEM
aHaJM3e MMENI0 BBIpaXKCHHBINM Xapakrep. s npyrux
TPyl yBeJIrndeHue coctasisiio ot ~50 o ~85%. B ab-
COJIFOTHOM KOJIMYECTBE 3HAYCHUS MPAKTUYECKU COOT-
BETCTBOBAIIM HOPME Il OOJIBITUHCTBA TPYIII, KPOME

Tabnuma 1
Iloka3aTein KOMIOHEHTOB 0€JIbIX KJIETOK NepuepuuecKoil KPOBH MALIMEHTOB 0e3 JieueHHus!
Mapképsl Bcee <500k51/MKJI >500x51/MKIT <4rona >4ner JloHOpBI
1-it/moc. 1-it/moc. 1-it/mocut. 1-it/mocur. 1-it/mocJr.

JleikoruTHI 6,25+1,5/5,9+2,26 6,3£1,2/6,3+2,7 6,1£1,9/5,4%1,5 5,842,2/6,6£3,5 6,7+1/5,7+2 7,242,1
(x10%/m)
Jlumornuter, % 37,3+12/40,4£11,4  34,6+£7,8/35,1x10,3  40+15,6/48,3+8,2  44,2+15,7/39,6+11,4 32+7,4/41,6£8 30,85+8,8
abe (x10%/1) 2,1+0,6/2,28+0,74 2,1+0,4/2,1+0,8 2,3+0,7/2,5+0,6 2,36+0,7/2,3+0,6 2,1+0,46/ 2,3+0,64 2,240,8
Heitrpodwnsl, %  55,7+12,8/52,6+12,7 59,2+9/58,6x11 52,2+16/43,510 49,7+17,5/55€11,7 61+8,4/51+8,7 63,448,7
abc (x10%/1) 3,6+1,4/3,2£1,9 3,8+1,3/3,8+2,1 3,4+1,7/2,2+1,1 3,13+1,8/3,9£2,9 4,15+1,15/3+1,4 4,6£1,7
Momnonutsl, % 6,243,4/6,7+2,9 5+1,8/5,742,2 7,2+4,3/8,2+3,3 6+3,3/5,4+2,3 6,4+3,9/6,4+2,2 5,727
abc (x10%/m) 0,38+0,2/0,39+0,2  0,31+0,07/0,35£0,19  0,44+0,3/0,45+0,2 0,35+0,3/0,36+0,2  0,41+0,21/0,36+£0,17 0,36+0,13
CD;" % 74+8,2/78,8+5,6 75,7+6,6/77,5+5 73+9,7/80,7+6,4 77,549,68/79+6 67,7+0,58/75,4%3,1 73+7,6
ab¢(x10%/m) 1,6+0,5/1,77+0,6 1,4+0,3/1,6+0,7 1,7+0,6/240,5 1,85+0,6/1,8+0,4 1,3+0,25/1,7+0,54 1,6+0,7
CD,", % 3249,3/25,3+8,87 27,5+12,4/21,248,3  33,6+5,6/31,5+5,6  32,5+9,7/28,8+9,8 29,6+9,5/23+10 44+6,2
abe (x10%/1) 0,7+0,29/0,53£0,2 0,66+0,3/0,4+0,1 0,7+0,2/0,7+0,1 0,73%0,3/0,6+0,2 0,65+0,34/0,5£0,26 10,5
CD,"% 40,6£11,6/51,1+10 39,5+16/54,2£10,2 42+3,6/46,5+8,3 46,3+10,4/48,2+8,9  36,2+11,9/50,4£11,6  24,3+6,5
abc (x10%/1) 0,87+0,27/1,18+0,57 0,8+0,3/1,2+0,7 0,9+0,2/1,240,4 1,08+0,25/1,1+0,32 0,7+0,17/1,2+0,6 0,53+0,26
CD,/CD, 0,9+0,7/0,5+0,2 0,9+0,9/0,43+0,2 0,8+0,2/0,7£0,2  0,73+0,36/0,59+0,28 1£0,86/0,5+0,26 1,8+0,4
OHJI 1,7+0,9/1,5+0,8 1,9+1/1,8+0,8 1,6+0,8/0,9+0,4 1,4+0,9/1,6+0,9 2,1+0,9/1,3+0,5 2,3+1,13

26




KIMHWUYECKAA NTABOPATOPHAA ANATHOCTUKA. 2020; 65(1)
DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-24-28

TabGunuma 2
>6 et
1-it/moca.
4,87+1,35/5,4+1,2
31,3+6,6/39,7+9,5
1,54+0,55/1,98+1,2
62+9,2/53,7+10,4
2,8+1,1/2,8+0,52
6,16+3,4/6,7+2,7
0,33+0,19/0,35+0,12
76,7+7,8/71,2+14,3
1+0,47/1,35+0,37
18,8+7,8/32,5+11
0,3+0,15/0,62+0,11
53+11,6/35,8+11
0,8+0,3/0,75+0,3
0,39+0,2/0,98+0,4
2,1+£9/1,85+1

>3-<6 et
1-it/moca.
5,42+1,3/4,6+1,3
30,7+10,4/32,7+7,9
62,4+10,5/59,4+7,6
3,43 +1,15/2,85+1
6,8+1,57/6,75+3,1
0,52+0,31/0,32+0,19
67,1+:21/68+5,3
1,14+0,73/0,94%0,25
14+9,1/28,6+15,1
0,34+0,21/0,4+0,22
51+13,9/36+13,6
0,97+0,65/0,5+0,23
0,33+0,2/0,97+0,65
2,5+1,6/2+0,7

na

<3 1o,
1-ii/mocJr.
3,84+0,6/4,9+1,4
33,4+17,2/39,1+14

2,3+2/1,69+1

57,8+19/51,8+16
8,25+3,2/8,241,7
0,28%0,15/0,45+0,17
75,549,7/78,3+7,6
120,6/1,34%0,23
16,6:11/29,6+13
0,21+0,18/0,58+0,2
60,7+7,7/47£11,5
0,8+0,5/0,80,26
0,2:0,1/0,69:£0,4

1,25+0,62/1,71£0,37  1,63+0,65/1,42+0,28
2,1%1/2,7+1,3

>600 KJI/MKJI
1-ii/moc.t.
6+1/4,9+1
32,7+6,8/36,6+4,6
2,0+0,7/1,43+0,3
59,2+6,2/58+4,6
3,5+05/2,8+0,7
7+1,4/5,4+2,3
0,4+0,2/0,26+0,1
85+5,7/78,8+5,4
1,6+1/1,2+0,2
25+6,2/41,4+3,8
0,47+0,12/0,71+0,07
59,7+8,7/34,8+8,6
0,4+0,44/0,6+0,2
0,37+0,11/1,26+0,44
1,9+0,6/2,1+1

l-g/nocn.

>300-<600K1/MKIT
4,4+0,9/5,1+1,1
34,1+13/37,4+13
1,5+0,6/1,9+0,9
58,8+15/53,4+14,6
2,5+0,8/2,8+0,9
6,7+3,3/7,8+2,9
0,3+0,1/0,4+0,1
73,9+10/71+11
1,1+0,5/1,3+0,4
17,7+6,9/32,4+8,6
0,27+0,1/0,5+0,1
51,3+12,6/36,7+11
0,7+0,4/0,7+0,3
0,4+0,2/0,94+0,4
2,2+1,6/1,8+0,9

IMoxa3aTe/in KOMIIOHEHTOB KJIETOK 0eJ10if KPOBH NMallMeHTOB, moay4yaomux APT
<300x5/MKIT
1-it/moca.
4,6%1,6/4,6£2
26,4+10/35,8+10
1,1£0,2/1,5+0,4
66,4+11/56,6+10
3+1,8/2,7x1,5
7,2+2,7/7,6+2
0,5+0,4/0,4+0,2
62,2+20/67+9
0,68+0,3/1+0,3
7+5/13+10
0,2+0,2/0,3+0,3
58+10/50+15
0,6+0,2/0,7+0,3
0,07+0,04/0,35+0,1

2,8+1,8/1,7+0,7

Bcee
1-it/moca.
4,8+1,3/4,9+1,3
31,7+£11/36,8+10,7
1,5+0,6/1,7+0,7
61+12,3/55+11,6
2,9+1,1/2,8+1
6,9+2,6/7,1+2,6
0,4+0,2/ 0,37+0,17
72,5+15/72,3+9,9
1,06+0,6/ 1,2+0,3
16,3+8,9/30+12,3
0,3+0,2/0,5+0,2
54,8+11,2/39,5+12,8
0,8+0,46/0,67+0,3
0,3+0,2/0,9+0,5
2,3+1,5/1,85+0,9

Mapképst

%
%

a6 (x10°/)
CD, %
.

Jletikoursl (x10°/1m)
Jlumdouutsr, %
aoc (x10°/m)
Hetirpoduisl, %
adc (x10%/m)
Mounouutsl, %
abe (x10%/x1)

CD

adc (x10%/m)

CD

abc (x10%/m)
CD,/CD,

OHJI

MMMYHONOrna

rpynn CD,'< 300k1/MKJI ¥ CPOKOM JIeYEHHUs OT 3-X 110
6-tu net. B mocnenHem ciydae 3TO MOTJIO OBITH CBsI3a-
HO C T€M, YTO B IPYIIax MPUCYTCTBOBAJIH MAI[HEHTHI C
OaxTepuanbHBIME HH(EKIUAMA. B ocTanbHBIX rpymmax
HaOIIOAIOCh YBEIMYCHUE KOIMYECTBA CD4*-KneT0K B
1,5-2,8 paza. KonmnuectBo CD,"-KJIETOK B OTHOCHTEIb-
HBIX KOJIMYECTBAaX BO BCEX TPYMIAX BbIIIC HOPMBI MPU
MIEPBOM aHalM3e, MU MOCIECIHEM aHAIN3E HTOT MOKa-
3arenb cHuxaiucs, i rpynn CD,>600 ki/Mk1 u cpo-
KOM JIEYeHHUS OT 3-X 70 6-TH JIeT 1 bosiee 6 JIeT COOTBET-
cTBOBaJI HOpME. AOCOMOTHOE KonmuuecTBo CD . -KieTok
B OOJBIIMHCTBE TPYII COOTBETCTBOBAJIO HOPME IIPHU
MEepPBOM aHaJN3€e U BO BCeX rpymnmnax — B nmociennem. MU
OUEHb HU3KHUH AJI BCEX TPYMI MPU NEPBOM aHAIMU3E U
MOBBIMIAJICS TTPAKTUYECKH 10 HOPMBI NIPH TOCIEIHEM,
KpoMe TpyIiibl, ojyyatoiei seuenue <3 roga. [To pe-
3yapTaTaM J1abopaTOpHBIX AaHAIM30B JICYCHHWE MalHeH-
TOB 3(ppexTusHO.

B nocnenaue ronsl A XapaKTEPUCTHKH YPOBHS BOC-
MAUTEIHLHOTO TPoIecca MPH Pa3InYHBIX HH(EKITMOHHBIX
M XPOHUYECKHX CHUCTEMHBIX 3a00JIEBaHUSIX HA4yalll BBO-
JIITH TIOKa3aTelb OTHOIIEHHsS aOCOIIOTHOTO KOJIMYECTBA
HerirpodminoB k muMmponutam (OHJI). Ero mossmenne
COOTBETCTBYET YCHJICHHIO BOCHAIUTEIHFHOTO Iporecca
[8]. D10 oTHOIIEHME AEMOHCTpUpPYET OanaHC KOMITIOHEH-
TOB AKTUBHOTO BOCHAJCHUS U PEryISITOPHO-3AILIUTHOTO.
MBI mONBITATUCH UCTIONB30BATh TOT IOKA3aTElb IIPH aHa-
Ju3e Toy4YeHHbIX JaHHbIX. B rpynme Y3JI ator nokasa-
TENlb UMEN BBICOKOE 3HAaYeHHWEe, YTO YKa3bIBAaeT, UTO JIaH-
Hasl TPyIMIa He MOXET CITY)KHTh KOHTPOJIEM JUIS TaHHOTO
KpHuTepHs. DTa rpyIina MMeNna U BBICOKHE TIOKa3aTeIH 110
YBEIMYEHHIO IKCIpeccuu B kieTkax MT-4 mapképoB ak-
tuBanun CD, ", CD, ", HLA-DR" [9]. Yto ke Kkacaercs
aHaJM3a JaHHBIX MMAMeHTOB, TO MOKHO OTMETHTH CIIENTy-
forree. Kak BuaHO 13 Tabi. 1, B AByX rpymmnax ManyueHTos,
He nony4atoux APT, OHJI npaktuuecku He N3MEHSIICST
¥ CYLIECTBEHHO CHIKaNICA B rpymmax ¢ CD,">500 ki/min
Y CPOKOM MH(HIIUPOBAHUS >4 JIET, 4TO yKa3bIBaeT, 4TO y
9THX TMAIMEHTOB UMMYHHAs! CHCT€Ma €CTECTBEHHBIM ITy-
TEM BBIpaboTaa criocoOHOCTh CHIYKATh BOCTIATTMTEIEHBIN
MOTCHIIAAN, THOO COXPAHITh HA HEM3MEHHOM YpOBHE. Y
narenToB ¢ APT (tabmn. 2) nabmromanock CHIKEHUE 3TO-
o TMOKa3aTessl B Mpolecce JieueHus. VIckmroueHne cocra-
Buna rpynna CD,™>600 k1/MKI. DTO MOXKET OBITh CBA3aHO
C TIPHCYTCTBHEM B HEH OOJIBIIIOTO KOJIMYECTBA ITAIINEHTOB C
COITyTCTBYIOIIEH HH(PEKITHEH 1, COOTBETCTBEHHO, HATNIH-
€M B IUIa3MaXx MOBBIIIEHHOTO KOJMYECTBA AKTHBUPYIOIIIX
¢axropoB. JlaHHble TO 3TUM HMHQEKIUSAM OTCYTCTBYIOT.
[NomyueHHble HUQPBI YKA3bIBAIOT HA TO, YTO XHMMHOTEpa-
st y OOJNBIIMHCTBA MAIIMEHTOB BEET K CHIDKCHHUIO BOC-
najgurenabHoro notennuana. Jlanaeie mo OHJI cormacyror-
Csl ¢ pe3ysIbTaTaMy 10 M3yUeHHUIO BIIMSAHUS TUIA3M TalneH-
TOB C JIYeHHEeM U 0e3 JIeUeHUs Ha SKCIPECCHI0 MapKEPOB
aKTHBAIlUU B MOJICIIBHOM cructeme [9].

Iloxazarens OHJI MoXxeT MMeTh HU3KYIO Crielu(puy-
HOCTb U YYBCTBUTEJIBHOCTH M3-3a BBICOKOH CIIOKHOCTU U
JTUHAMHYHOCTH MPOLECCOB, MPOUCXOASIIUX B OPraHU3Me
Ha YpOBHE IMMYHHOH crucTeMbl. Hem3BecTHO, Kak m3me-
ustercst OHJI B cimyuae HanmoxeHuss ”HOEKITMOHHOTO MPO-
1ecca Ha XpOHHYECKYIO 00e3Hb. DTOT (aKkTop cieayeT
y4uTHIBaTh. B HacTosmee Bpemst HET Y€TKOTO MpecTaB-
neHus, kakoe 3HadyeHne OHJI cnenyer cuurarh HOPMOI.
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Hammwm pe3ynprarsl BHOCAT CBOM BKJIaJ] B CO3aHKE O0ILEH
0a3bl JaHHBIX O 3ToMy Kputeputo. [l addexruBHO-
ro ucnois3oBanus nokaszarernss OHJI HeoOXommMBI I10-
TTOJTHUTENFHBIC UCCIICIOBAHUS U HAKOIUICHHE OOJBIIIETO
0o0b&Ma JTaHHBIX, BBIPAOOTKA KPUTEPHEB IS CO3AaHUS
KOHTPOJIbHOM TPYIIIIBL.

Kak mokasanu pe3ynprarsl aHaiu3a OO0IIero Koiaude-
CTBA Pa3IMYHBIX KJIETOK O€0i KpOBH, U3MEHEHMSI HAOIIO-
JTAJTACH TOJIEKO B TeX MapKEpax, KOTOphIE, KaK MPaBUIIO,
Y UCTIONB3YIOTCS ISl OTeHKH TeueHns BUY-nnpexnnn.
Omnpezenenue THX MoKa3aTeneit TpeOyeT Hammaus oomee
CIIOKHOM ¥ IOPOTOCTOSIIEH METOIUKU U 000pyIOBaHUSI.
bb110 651 BaYKHO HAWTH MapKEPBI CPEAU JTEHKOIIUTOB, KO-
TOpBIC MO3BOJIMIN OBl IPEABAPUTEIHLHO OLEHUBATH ypO-
BeHb pa3BuTus BUY-UHOEKIINU C UCIIOIb30BaHUEM JIPY-
rux, 0ojee AOCTYMHBIX s aHamm3a kieTok [1K. Ipo-
BeJICHA OICHKA TOIYICHHBIX JAHHBIX C UCTIOIH30BAHUEM
KpuTepust TMHEeHHOH koppenaunu [Tupcona ns nanueH-
TOB 0e3 nedenus u ¢ APT mo Bcem THUIaM KJIETOK B BBIZC-
JICHHBIX TPyMIax nanueHToB. CTaOMIBHBIM IMOKA3aTeNIeM
BBICOKOTO YPOBHSI KOPPEISIIIH y BCEX MAalMEHTOB OBLIO
COOTHOIIICHHE a0COIIOTHOTO KOJUYECTBA JICHKOIIUTOB M
HEHTPO(DUIIOB, M 3TOT YPOBEHb KOPPEIISIIAN OTH30K K T10-
kazaremno Y3JIL.

He ymanoch BBIIBUTE HU OWH W3 BO3MOXKHEIX JOIOJI-
HUTEIBHBIX MapKEPOB KICTOK OETOW KPOBU IS OLECHKU
teuenuss BUY-undekunu ¢ BKIIOYEHHBIMH B HCCIICIOBA-
HUE MalMeHTaMK, TaK KaK MOJy4eHHbIe IU(PBI CHIBHO
BapbUPOBAIIN, U UX AHAJINU3 HE BBISIBUJI HUKAKOH 3aBHCU-
MOCTH OT UMEIOIINXCSI CBEICHUH O MaIrueHTax. B kaxaom
Cllydae CKJIAIBIBACTCS CIEIUPUICCKUN OallaHC MEXIy
OTACTHFHBIMA BHJAMH UMMYHOKOMIIETCHTHBIX KJIETOK, U
BBICTIUTHh KaKue-HUOYIb U3 HUX IJIS MPEIBAPUTCIHHON
orieHKH TedeHus: BUY-nHbekmu oka3aioch HEBO3MOXK-
HBIM.

duHaHcHpoBaHue. Mcciedosanue ne umeno CHOH-
COPCKOLL NOOOEPICKU.

Kondaukt nHTepecoB. Agmopul 3asa6nsa0m 06 om-
CYymcmeu KOHQIUKMa uHmepecos.
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KJIMHUKO-JIABOPATOPHDIE MAPAJIJIENIN NP ACCOLUIMUPYEMbDIX
CJIMNONOJINCAXAPULAMU TPAMOTPULIATE/IbHbIX BAKTEPUIA
MNATOJIOTMYECKUX N NOTPAHUYHbIX COCTOAHUAX
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Cucmemamuszuposarsvl 0anuvle 0 cmpoeruu aunononucaxapuoog (JIIC) u ux ponu 6 huzuonocuteckux u CUCMEeMHbIX NAMONI02U-
ueckux npoyeccax. [lpedcmasnena ungpopmayus o naubonee uHPOpMAmMueHsIX 1AaOOPAMOPHBIX Mapképax y nayuenmos npu JII1C-
accoyuupyemvix namonoSUNeckux U NOSPAHUUHbIX COCMOSHUAX. AHAIU3 Tumepamypul u COOCMEEHHbIX OAHHBIX NPeOCMasisiem
HAYYHO-NPAKMu4eckuil uHmepec 05 CReyuanucmos 6 00Nacmu KIUHUYecKol 1a0opamopHoll OUAeHOCMUKY, AHECMEe3UON0206-
DeanuUMamono208, mepanesmos, UMMYHOI0208, AKVUEPOG-2UHEKONI0208, 8 MOM HUCILe AKNyanbibl ucciedoganus o poiu JIIC ¢
VHUKATbHBIX MPEXKOMNOHEHMHBIX CUCEMAX — «MAMb-NIAYEHMA-NI00».

Ob6ocnoswvisaemcst nepcnekmugnocmys npumenenust JIIIC 6 kawecmee uMMyHOMOOYISMOPOS, 8 MOM HUCLe 05 NeYeHUsl UHGeK-
yuonnwix 3a6onesanuil. Iloxazaro, umo napady ¢ npumeneruem JIIC 0ns Koppexyuu UMMYHOOEDUYUMHBIX COCMOSHUL UL PA3-
Pabdomku HObIX AOBIOBAHINO8 U BAKYUH, 603MONCHO UCNONIL30BAHUE UX 8bICOKOU PESYIAMOPHOU AKMUBHOCIU 0aXdCe HA INUSEHe-
MUYECKOM YposHe.

Obcysrcoaemest 603MONHCHOCH NPOPUIAKMULECKO20 U mepanesmuieckozo npumernenus JIIIC 6 konmekcme aibmepHAmMueHO20
pewenus npobremvl AHMUGUOMUKOPE3UCIEHMHOCY OAKmepuil.

Knrwouessie cnoBa: JIIC; epamompuyamenshvie bakmepuu,; UMMYHOMOOVIAMOP, KAUHUYECKAs 1aOOpamopHas OuacHo-
cmuka.
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cmosinusx. Knunuueckasn nabopamopuas ouacnocmuka. 2020; 65 (1): 29-36. DOI: http://dx.doi.org/10.18821/0869-2084-2020-
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The review systematizes data on the structure of lipopolysaccharides (LPS) and their role in physiological and systemic pathological
processes. The analysis of literature and our own data is of scientific and practical interest for specialists in the field of clinical
laboratory diagnostics, anesthesiologists, resuscitators, therapists, immunologists and obstetrician-gynecologists, including
studies on the role of LPS in unique three-component systems — «mother-placenta-fetus».

The prospects of using LPS as immunomodulatory, including for the treatment of infectious diseases, are justified. It is shown that
along with their use for the correction of immunodeficiency or the development of new adjuvants and vaccines, it is possible to
use their high regulatory activity even at the epigenetic level. The possibility of the prophylactic and therapeutic use of LPS in the
context of an alternative solution to the problem of antibiotic resistance of bacteria is discussed.
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Jloka3aHO ATHOJIOTHYECKOE 3HaYCHUE «HMH(EKIHMOH-
HOHM COCTaBIIAIONICH» B pslie 3a00JICBaHUN U OCIIOKHE-
HUU, pa3BUTHE KOTOPBIX paHEe HE CBA3BIBAIIN C BO3NCH-
CTBHEM WH(EKIIMOHHBIX arcHTOB (aTepOCKIIEPO3, OXKH-
penue, caxapubelii quaber 2 tuma u Ap.) [1]. Hamuoro
[IUpe BOCIIPUHUMACTCS 3HAYCHHE KOMMEHCAIBHOU MU-
KpOOHOTHI YEIOBEKA B CBSI3U C €€ aJaTOTCHHBIM U IPO-
TEKTUBHBIM BJIMSHUEM Ha (YHKIMOHAJIbHOE COCTOSHUE
¥ TOMEOCTa3 YeJIOBEKa B HOPME U MPH MaTOJOTHICCKHUX
coctostHUAX [2]. Ocoboe MeCcTo B ATOU CBSI3W MOTYT 3a-
HaTh nunononucaxapunsl (JIIIC) rpamorpunarensHoi
MUKPOOHOTHI.

OcnoBHbIM ucTounukoM JIIIC B opranusme 370poBo-
rO YeJOBEKa SIBISIOTCS TPaMOTpULIATEIbHbIE O0aKTepuu
KHILIEYHHUKA, YIEIbHBIH BEC KOTOPBIX MOXKET JOCTUIaTh
70% ot obmieli 6akTepuansHoil Onomaccsl [3]. C JIIIC
acCONMUPYyIOT (QOPMUPOBAHHE U «(DHUINOTOTHUECKUI
TOHYC» UMMYHHOHN CHCTEMBI, YTO OMpPENeseT B Jalb-
HelmeM e€ amanTalnoHHbBIe BOBMOXKHOCTH [4], Hampu-
Mep, HeCHenu(PUICCKYI0 PE3UCTEHTHOCTh OpPTaHHU3Ma
[5]. UmeroTcs ykazanus Ha Biusiaue JITIC Ha mporieccsr
cTapeHus [6]

BeposTHBIM MEXaHM3MOM BBILIEYKAa3aHHOTO in VIVO
spisiercss pernoMeH Tpancnokanuu JIIIC Gaxrepuid, oT-
JMUYAFOIIUXCST OTHOCUTEIHHO HEBBICOKOH MOJEKYISIPHOMN
Mmaccoit. JIIIC, mpeononeBas snurenuanbHble Oapbepbl
CIIM3HUCTHIX 000JI0YEK U, IPEKIEC BCETO KUIICUHUKA, JTUM-
(DOTCHHBIM W/WMJIM T€MATOTCHHBIM Y TEM MOTAIAI0T B Me-
3eHTepaJbHble JTUM(pATUYECKHE Y3Jbl, TJe MPOUCXOAUT
WX B3aUMOJCHCTBHE C HMMYHOKOMITETCHTHBIMH KJIETKa-
MU TAMQOUTHON TKAaHH, aCCOIMUPOBAHHBIMU C KHIIIEY-
HUKOM [7].

NmmyHnomonynupytonue 3¢ dexrtsr JIIIC 6akrepuit
HOCAT J0303aBUCUMBIN xapakTtep. [Ipu KoHIEeHTpaIuu
2-10 mxr/ma (0-1 EU/ mi) JITIC oka3siBaeT UMMYHO-
CTUMYyNIUpYIOLlee JeHCTBUE, YTO IO3BOJSET paccma-
TPHUBATh 3TOT YPOBEHB Kak (u3nosorndeckuii. [Ipu BoI-
cBoboxennn JIIIC B KOHIIEHTpaIHSIX, MPEBHIIAIOIINX
yKa3aHHBIC 3HAYCHUS, UMEIOT MECTO TaTOJIOTUYECKUE
pEaKIuu BIUIOTH O MOJHOTO YTHETCHUS UMMYHHOTO
OTBETAa WJIM HAIPOTUB, Pa3BUTHUSI CHCTEMHOMN BOCTaIH-
TeNbHOW peaknuu. M30bITounble KoHIeHTpanuu JIIIC
MOT'YT UMETh MECTO MPU ACCOLUUPYEMBIX C TPaMOTPH-
[aTeIbHBIMU OaKTEepUSIMH UHMEKIUSIX, U B PE3yJIbTaTe
MacCUBHOH rubenu 3Tux OakTEepWil BCICICTBUE BO3-
NeHCTBUS OAKTEPUITMTHBIX aHTHOUOTHKOB |5, 8].

Cmpoenue u ouonozuvecxkans axmuenocms JIIC.
JITIC mMo3am4HO TIpe/icTaBlICHbI B COCTaBe OMCIIOHHOTO
MENTUIOTIMKAaHA KIJIETOYHOH CTEHKH BCEX TI'paMOTpHu-
LaTeIbHBIX OaKTepUil BHE 3aBUCHMOCTH OT UX BUJIOBOH
MIPUHAUICKHOCTH B KOMIUIEKCE C OCNKaMH W JIPyTUMHU
nonucaxapunamu. BeicBoooxnenue JIIIC mpoucxoaut B
XOJle NIeNeHust OaKTepuii 1 CaMOOOHOBIICHHSI KICTOUHBIX
MIOMYJISAUN, MAaCCUBHOE — TMPH JU3UCE OaKTePHATIbHBIX
kitetok. JITIC — TepMocTabunbHBIN reTepornoauMep (MoJl.
Maccoit ot 2,5-70 k/la), BKItOUarOIMid ounu A, acco-
LUUPOBaHHBIN ¢ KeTopeokcuokTanatoM (KDO), ceparie-
BUHHBIH MosMcaxapu (core-pernoH), OOKOBBIE ITOJIHCA-
xapujiabie O-1enu.

O-1enb oTIMYaeTCsi BapruaOSIIbHOCTBIO Y Pa3THIHBIX
rPaMOTPHUIATEIBHBIX OAaKTepUil W OMpeAessieT THAPO-
¢unpHOCTs MoOekyanl JIIIC. KoncepBaTtuBHOW M OHO-

30

JIOTUYECKH aKTUBHOM "acTbio Mosekyinsl JITIC, sBnsercs
JTUNHI A, BKITIOYAIOIIUN )KUPHBIE KUCIOTHI, ITTIOKO3aMHUH,
octatk (hocPopHOit KUCIOThL. C KUPHBIMU KUCIOTaMHU
cBs13ana runpodooHocTh Moekyibl JITIC. OcobenHocTH
XUMA9ecKor cTpyKTypsl Mojiekyas! JIIIC oOycrosniBa-
10T € CrocOOHOCTh B3aMMOJICHCTBOBATh C TUAPO(UIH-
HBIMH KOMITOHEHTaMU OMOJIOTMYECKUX JKUKOCTEH U C TH-
IpohoOHBIME KOMIIOHEHTAaMHU MeMOpaH kieTok. O-menu
COCJIMHEHBI C JIMITUJIOM A uepes3 core-peruoH [9].

buonornueckas aktuBHocTh JIIIC MOXET U3MEHATHCA
B pe3ylIbTaTe ero MOHOMEPH3alluH, 00yCIOBICHHOH B3au-
mozaeiicteuem JITIC ¢ nunononaucaxapua-cBA3bIBAIOIINM
oemxom (lipopolysaccharide-binding protein, LBP), mem-
OpaHamM¥u KIJIETOK W/WINA IJUIONPOTEHHAMH CBIBOPOTKH
kpoBu [10,11]. Ilocmemnuii cTpykTypHO TOmOOEH Oak-
TEPULUTHOMY OCNKY, MOBBIIAIONIEMY MPOHUIIAEMOCTh
memOpan (bactericidal/permeability-increasing protein
(BPI)), HO (yHKIIMOHATBHO OTIMYAETCS OT HETO TeM,
4yTO B KOMILIeKkce ¢ HUM B oTinuue ot JITIC-LBP He nnu-
[IUPYETCSI CHHTE3 UTOKWHOB M JPYTHX MOJEKYI BOC-
manenns [12]. JIIC, cBsazannsni ¢ LBP, mpucoenumnser
Monekyny CD,,, IPOMCXOAUT B3aUMOJICHCTBIE KOMILIEK-
ca JIIIC-LBP-CD,, ¢ tpancmembpanueiv TLR, 3aBep-
IIAIOIIErOCsl OCBOOOXKACHUEM U TPAHCIOKALUEH B SAPO
NF-kB, 4t0 Benér Kk akTUBAIlMKA I'€HOB M MHIYKIUH TIPO-
BOCHaIMTEIbHOTO Kackana [11,13].

BrisBiieHa (QyHKIIMOHATBHAS CBS3b MEXKIY YpPOBHSI-
mu JITIC u LBP, orpaxaroiias akTHUBHOCTh HeaJlallTUB-
HOr0 IMMYHHOI'O OTBE€Ta B OTBeT Ha nocryruienue JIIIC.
Omnpenenenue dTUX MOKa3arelel MMEeT MUarHOCTHYe-
CKYIO IICHHOCTb.

CeiBoporounsie ypoBHH JITIC npu paznuuHbIX HHpEK-
[IMOHHBIX 3200JIEBaHUSIX H MTATOJIOTUIECKUX COCTOSHHIX
cymectBeHHO pasHsrcs. Konuenrpanuu JIIIC B chiBO-
POTKE KpOBH TP CATEMOHEIIIE3E HIKE, YEM Y 3T0POBBIX,
U CHIDKAIOTCA emé Ooiee CyIMeCTBeHHO MO Mepe YBelu-
YeHUsI TSHKECTH 3aboneBanus. [lpu ximaMuanose BBISBIIC-
HbI OoJiee Bricokue 3HaueHus JITIC. [Tpu BHEOOTBHUYHON
MHEBMOHUU TOKa3aHa CONPSKEHHOCTh YPOBHS CHIBOPO-
touynoro JIIIC ¢ stuonorueit n TsKeCThi0 3a00JIEBaHHUS.
IIpu nonunozHoMm puHOocuHycute KoHueHTpauus JIIIC
B KPOBH 00paTHO KOPPETUPYET C MPOIOKUTETHHOCTHIO
3a00MeBaHU U TPSIMO — C TPOMOIDKUTEIHHOCTRIO Pe-
muccun. [Ipu O6akTepranTbHOM BarMHO3€ BBISIBICHO JIBY-
KpaTHOE yBeln4eHue cpeaHux koHueHTpanui JIIIC B
KPOBH U 3aBUCHUMOCTb 3TOH BEIUYUHBI OT JUIUTEIBHOCTH
CYIIIECTBOBaHHUS MUKPOOHOTO ArcOaiaHca BO BIIaralniie
[14].

Husemuposanne s¢dexros JIIIC cBs3pBaioT ¢ 00-
paszoBanneM aHTUTeN K O-TlemH, HO WX MPOTEKTHBHOE
3HaYCHHE CTaBUTCS mox coMmueHue. bompmryro JIIIC-
HEUTPaIU3YIOLUIyI0 AKTHUBHOCTh, IPOSBIAIOT aHTHUTENA
(IgG) x nmerepmunantam core-peruona JIIIC ypoBeHb
KOTOPBIX B CHCTEMHOM KPOBOTOKE B3POCIIBIX COCTaBIISET
35-250 MU/mu.

VY 370pOBBIX JIOAEH THUTP AHTUTEN K COre-perroHy
JIIC nmoctostHeH. OH TOBBIIIAETCS TP MACCHBHOM I10-
crymieann JIIIC B cuCTeMHBIN KPOBOTOK B pe3ynbTare
JIECTPYKIIMU TKaHEH MpH TpaBMax, 0kKOorax, OCTpoi Oak-
TepuaNbHOW UH(EKINU | Jp.

[Tpu pa3BUTHN CHCTEMHBIX BOCIIATUTEIHLHBIX PEAKITHIA
U3MEHEHUs! TUTpa aHTUTelN K core-pernony JIIIC crano-
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BATCSl Pa3HOHANPABICHHBIMH, UX TUHAMMKA YTPaulBacT
JUHEHHbIN Xapakrep. [Ipu nocTTpaBMaTH4EeCKOM Ccerncuce
tutpbl IgG u IgM k core-pernony JIIIC B nepBbie cyTKH
CHIDKAIOTCSA € MOCIIEAYOUIUM YBEIHMUEHUEM 110 MEPE MTPO-
rPECCUPOBAHUS CUCTEMHOM 3HJ0TOKCHMHEeMUHU. [Ipu me-
HUHTOKOKKOBOH CENTHIIEMHH UMEET MECTO ITOCTEIIEHHOE
YMEHBIIICHUE COAepKaHUs ChIBOPOTOUHBbIX IgM m IgG k
core-peruony JIIIC. BolsiBaeHHbIE TEHACHLIUU OTPAKAIOT
HarpaBJieHHe W aJeKBaTHOCTh MPOTEKaHWS HNMMYHHBIX
MIPOLIECCOB, MOATOMY MOKA3aTEIN aHTUIHJIOTOKCUHOBBIX
0eJIKOB MOTYT UMETh NMPOTHOCTHYECKOE 3HAYCHNE B pas-
JTUYHBIX KJIMHAYECKUAX cUTyanusx [15].

IIpu HapacTaHuM MacCUBHOCTH dHIOTOKCHHEMHUU CH-
CTEMHBIH BOCMAIUTEIBHBIM OTBET OpraHWU3Ma MpUoOpe-
TaeT HEKOHTPOJIUPYEMBI XapakTep, 4YTO MOXKET BECTU K
Pa3BUTHIO ITUTOKHH-OMIOCPEIOBAHHBIX MaTo()U3NOIOTH-
YEeCKMX peaknuii 1 pOPMUPOBAHMIO CHHIPOMA AUCCEMH-
HUPOBAHHOTO BHyTpHcocynuctoro ceepreiBanus ([IBC),
reaepanm3oBanHoro ¢eHomena llIBapivana; Kk akTuBa-
LMW CUHTE3a OCJIKOB OCTPOil (ha3bl, B TOM UHCIIEC aMHJIIO-
WJIHOTO O€JIKa M UTOTPOTEKTHBHBIX OEJIKOB TEIIOBOTO
II0Ka; AKTUBAI[MM CHCTEMbl KOMILJIEMEHTA, DPAa3BUTHIO
THITEePIIUITAAEMUH; SHAOTOKCHHOBOMY IIIOKY, ITOJIMOPTaH-
HOU HenocTarounocTH [8,16,17].

Knunuuecku 3nauumsie rppexmor JIIC. Tlpen-
CTaBIIsIET HHTepeC 0000IICHNE JAHHBIX, TOMyYeHHBIX Ha
CIIOKHBIX JJISl M3y4eHHS OOBEKTax: MpU OOCIIeIOBAHUHU
MAIEHTOB C MAaTOJIOTMYECKUMHU U TOTPAaHUYHBIMU CO-
CTOSIHUSIMHU — HH(EKITMOHHBIMH 3a00JIeBaHUSAMHU OPOHXO-
JETOYHON CHUCTEMBI, C XUPYPIHYECKOH M YPOIOTHYECKOH
rmaToyiorueid, OepeMEHHOCTHI0 C (DU3HONOTHICCKUM U
OCJIO)KHEHHBIM TEYEHHEM I'eCTALIHOHHOIO NEPHOAA.

Hamu mpoBeneHO OZHO U3 MEPBBIX KIMHUYECKUX
UCCIIEIOBAaHUH, IIENbI0 KOTOPOTO SIBUJIACH OLICHKA pO-
JIU U CTENEHU YYacTUsI CUCTEMHON PHJAOTOKCUHEMHUH U
JIIIC-uaAyIMpOBaHHOTO UMMYHHOT'O OTBETA B IIaTOre-
He3e BHEOOIIBHNYHBIX THEBMOHUH Pa3InYHON CTENIEHU
TsbkecTH. HecMOTps Ha HEe3HAaYUMBbIHA XapakTep yBeJu-
yeHus yposHs cBoOonHoro JIIIC B KpoBH, ¥y OOIBHBIX
C TKENBIM TEYECHHEM BHEOONHHUYHON MTHEBMOHHHU
rpaMOTpHIIATEILHOM M CMEIIaHHOW OaKTepHaabHOU
STUOJIOTUU HMEJO0 MECTO JIOCTOBEPHOE IMOBBIIICHUE
YPOBHSI aHTUAHIOTOKCUHOBBIX aHTUTed. [loBblieHue
CBIBOPOTOYHBIX KOHIICHTPAIMHA aHTHIHIOTOKCHHOBBIX
6enkoB — LBP, 1gG k core-peruony JIIIC, conpsixeno ¢
nucbanancoM MUToKUHOB (IL-6, TNF-0, mpu cHIXKEH-
HOM 3HaueHuu IL-4, IL-2), HapynIeHusAMH KJIETOUYHOTO
U TYMOPAIbHOTO UMMYHHOTO OTBETA, OMPEACIISIONIH-
MU TsDKEIIOE TeueHHe THEBMOHMI. YKa3aHHBIe Jlabopa-
TOPHBIE [T0KA3aTEIU COCTOSIHUS AHTUIHIOTOKCHUHOBOTO
UMMYHHTETA MOTYT BBICTYIIaTh B KA4ECTBE JHATHOCTH-
YEeCKHX MApKEPOB TKECTH TEUYCHHS BHEOOIbHHUYHOMN
MTHEBMOHWH, ¥ OTHIM U3 TPOTHOCTHYECKUX KPUTEPHUECB
eé ucxomnon [18].

Pa3BuTHE BOCHATUTENBHBIX MPOLIECCOB, STHOIOTHYE-
CKH CBSI3aHHBIX C MHIUTEHHON MHKPOOMOTOH, 10CTaTOU-
HO 4acTo MPOUCXOAUT B OMOTONAx C HanOOJbIIeH KOH-
[EeHTpanreil MUKpPOOPTaHU3MOB, B TIEPBYIO OYepe[b, B
KHIIeYHrKe. /[FcTanbHbIe OT/Iebl KHIIEYHUKA SBISIOTCS
JIOKyCaM1 OTHOCHUTENIFHOTO CTa3a, I7Ie B yCIOBHUX 3aMe-
JIEHHOTO TpaH3UTa cofiep>kumoro, Bkirodast JITIC, mpouc-
XOIUT YIJIMHEHHUE BPEMEHHU €r0 KOHTAKTa CO CIU3UCTON

MMMYHONOrna

oOomouxoi [19]. OTH HapylIeHHs aKTyaau3HpYIOTCS B
MOCJICOTIEPAIIIOHHBIA TIEPUON TPY BMEIIATENLCTBAX Ha
opraHax OpPIOLIHOHM MOJOCTH, KOTJia HAPYIICHUS [EI0CT-
HOCTH M MOTOPHO-3BaKyaTOPHOW (YHKIMH KHIIEYHUKA
CTaHOBATCS HambOosee yacThiMu [20]. DTO CONPSHKEHO C
cucreMHbM JITIC-onocpeoBaHHBIM BOCTAIUTEIbHBIM
OTBETOM Yy XHUPYPIHYECKHX OONBHBIX. MaKCcHMaIbHOE
YBEIUYEHHE 3HIOTOKCHMHOBON HAarpy3kd Ha OpPTraHU3M
HUMEJIO MECTO y MAIMCHTOB C OCJIOXXHEHHBIM TEUCHUEM
OCTPOTO XOJCLUUCTUTA. YCTAHOBJICHA MPSIMast CBA3b MEK-
1y ypoBHeM JITIC-onocpeioBaHHON CHCTEMHOM 9HI0TOK-
CHHEMHEH 1 CrIocO0OM XHPYprHYeCcKOTO BMEIIATeIbCTBA
(OTKPBITBIA WM JHIAOCKOTHYECKHUN), IIUTEIHLHOCTHIO
orepanny, BO3HUKHOBEHHEM pPAHHUX MOCIeoIepanu-
OHHBIX OCJIO)KHEHHH, YTO YKa3bIBa€T Ha BO3MOYKHOCThb
HCIOJB30BAHUS JAHHOTO IMOKA3aTeNs IJsl TUATHOCTHKHU
CTETECHU TSXKECTH U OCIOKHEHUHN, IPUHSATHUS PEILICHUH Ha
(oHE HEOTIIOKHBIX COCTOSHHHA B XHPYPrHYECKOH Ipax-
tuke [21]. Ilokazano narorenernyeckoe 3Hauenue JIIIC
B ypoJoruu [22].

Mg xocBenHoit onenku JIIIC-uHIynnpoBaHHBIX
MPOBOCHAIUTEIBHBIX W3MEHEHUH B oOpranm3me OO0Ib-
HBIX C MH(EKIUSIMH, BBI3BAHHBIMH TPAaMOTPULIATEIbHBI-
MU OakTepusiMH, MH(OOPMATUBHO HCCIEIOBAaHHE YPOB-
Hs npoBocnanmTenbHbx (IL-1B, 1L-6, IL-8, TNF-a) u
nporuBoBocnanuTensHbix (IL-4, IL-10) muTOKMHOB Yy
MAIMEHTOB CO CPETHETHKEIBIME U TSHKEIBIMU (hOPMaMu
OCTPBIX KHUIICYHBIX WHQEKINH, BBI3BAHHBIX YCIOBHO-
MATOTEHHBIMU  TIPEACTAaBUTEISIMHU  Enterobacteriales.
BbIsSIBJICHO TOBBIIICHHWE YPOBHS MPOBOCTIATUTEIBHBIX
IIUTOKUHOB B OCTPOM Teprozie OONIE3HU U CHIKEHHE MX
KOHIIEHTPAIIMHU JI0 aHAJIOTHYHBIX 3HAYEHHH B KOHTPOJIb-
HOU TpyTIIe B MepHOJ PEKOHBAJIECIICHIINHU. BhIsBiennas
JIMHAMHKA IIMTOKMHOB, OTHOCUMBIX K Th, THIy nMMyHO-
PEaKTHBHOCTH, KOPPEIUPYET C COOTBETCTBYIOUIMMHU H3-
MCHCHUSIMH KOHIIeHTparuu OakrepuanbHbix JITIC B cu-
CTEMHOH TeMOIUPKYJISIUH 110 Mepe BbI3AopoBieHusd. Ha
MIPOTSHKEHUH Bcero 3a00eBaHus TP TKEIBIX (hopmax
OJTHOBPEMEHHO PErHCTPUPYIOTCS BBHICOKHE 3HAYCHUS TO-
KazaTeJeil IPOTUBOCIIAUTENFHBIX [TUTOKMHOB B TLIa3Me
KpOBH, YTO, BO3MOXKHO, CAEP’KUBAECT HEKOHTPOIUPYEMBIH
MIPOBOCHIAINTENBHBIN KacKaJl, TPUTTEPOM KOTOPOTO 4acTO
BoicTynatoT JIIIC Gakrepuii. OOHapy>keHa TpsMasi KOp-
pensuus cpeaHeil CUITbl MEXy OMIO3UIIMOHHBIMU IPYTI-
MaMU IIUTOKUHOB ¥ OCHOBHBIMU KJIMHUYECKUMHU IPOSIB-
JIeHusIMU O0Jie3HU (YPOBHEM JIMXOPAJKH M CHMIITOMaMHU
ractposHTepura) [23].

IIpobnema JIIIC-00ycrOBIeHHOW TATOJIOTHH — aK-
TyallbHa JUIsl TMHEKOJIOrMYecKod npaktuku. Hapsany c
kumeyHukoMm, uctogaukoMm JIIIC cmyxut rpamoTpu-
narenpHask MUKpoOuora Biaranmuina. [Ipu Oakrepuanb-
HoMm BarmHo3e (bB), HaOmomaeTcsi BBIpaKECHHBIN JIHC-
OanaHc BarMHaJIbHOM MHKPOOHOTHI C JOMHHHPOBAaHHEM
00JIMTaTHO-aHA’POOHBIX, MPEUMYIIECTBEHHO TPaMOTPH-
[ATeNBHBIX OakTepuil. Prevotella spp.BBIOCTAIOTCS OT
BB-mo3utuBHBIX skeHIIMH B 44% cirydaes [24].

[Tarorenernyecku 3Haummoil npu bB siBisercs ne-
3UHTErpanysl SMUTENHATIbHBIX KJIETOK MYLHHA3aMU U
cuauiazaMu aHa’poOHbBIX OakTepuil. CBsI3aHHOE C ATUM
TMOBBIIIIEHHE TIPOHUIIAEMOCTH CIM3UCTONH OOOJIOYKH Bia-
ramuma obecrieanBaer nocrymienue JIIIC B mumoy n
CUCTEMHBI KpoBOTOK. Haxamoporosass KOHUEHTpanus
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IMMUNOLOGY

JITIC B chIBOpOTKE KpoBHU keHIMH ¢ bB cocraBnser Me
— 1,4 (0,8-1,6) EU/Ma 1 mipeBbIIIaeT TAaKOBYIO B TPYIIIE
3MOPOBBIX keHIHH B 7 pa3 (Me — 0,2 (0-0,6) EU/m).
KocBennbsiM cBumeTenscTBOM BhIcBOOOkIeHUd JIIIC B
CUCTEMHBIN KpoBOTOK IIpu bB sBisiercs 2-kparHoe yBe-
JTUYEHNE CHIBOPOTOUYHOM KOHIIEHTPALUU OCHOBHOTO (haK-
TOpa BPOXKAEHHOTO aHTUIHIOTOKCHHOBOTO MMMYHHTETA
— LBP y nmanuentok ¢ bB (B cpaBHeHMH €O 340POBBIMH
KeHIuHaMu). Hapactanue TUTpa aHTHIHIOTOKCHHOBBIX
IgG k core-peruony JIIIC B xpoBu npu BB cBuaerens-
cteyer o nocrymienun JIIIC B cucTeMHBI KPOBOTOK
[25].

[Ipu nucobmoszax JIIC-omocpenoBaHHBIE CHCTEM-
HBIC PEaKIUMU HE SIBISAIOTCS KPUTUUHBIMH, YTO HE HUC-
KIJIF0YaeT BO3HWKHOBEHHs 3HaYMMbIX 3QdekroB JIIIC
Ha MecTHOM ypoBHe. JIIIC-uaayIupoBaHHBIC UMMYHO-
[aTOJIOTMYECKUE PEaKIUU onpenestoT npu bB orcyT-
CTBHE TPU3HAKOB BOCTAJICHUS BCIEICTBUE CHIDKCHUS
(YHKIIMOHANIBHONH AKTHBHOCTH HEUTPOQMIOB, Mpo-
SIBJISIIOIICHCST HE3aBePIIEHHOCTHIO (aroumurosa. ITO
MOXKET OBITh CBSI3aHO C MECTHBIM BO3JCHCTBUEM MATO-
FEHETUYECKU 3HAUMMBbIX KoHIeHTparui JIIIC unm ux
(dbpakiuii Ha JIEWKOIUTHI, TTOCKOJIBKY IMOKAa3aHO UX J0-
303aBHCUMOE BIIMSHUE Ha OCHOBHBIE METaOOIHMYECKHe
s dexTrr HeHTpohuIoB [8].

Ha pons MUKpPOOHOTHI IUCTANBHBIX OTAEIOB PEIpo-
OYKTUBHOM CHCTEMBI JKEHIIMHBI B Kaue€CTBE MCTOYHHKA
JITIC yxa3pIBalOT JaHHBIC O 3HAYUTEIHHOM MOBBIIICHUN
npu bB noxanpHOM koHueHTparnuu JIIIC B uepBuko-
BaruHajgbHOM cekpete [26]. Conepxanue JIIIC B Baru-
HaJbHOM cekpere eHIuH ¢ bB 70-kparHo npesblia-
€T WX YPOBEHB Yy KCHIIUH C HOPMOIICHO30M BJIAraJIIIA
(3235,0 mpotuB 46,4 EU/Mi, cOOTBETCTBEHHO). Kymb-
TypajbHbIN nu3at Prevotella bivia conepxut 6osiee BbI-
cokyto konnenrparuio JIIIC (10713,0£306,6 EU/mi) B
CPaBHEHUHU C TAKOBBIM, IOJIYYEHHBIM U3 KYJBTYpHl E.
coli (4679,0+585,3 EU/Mn) wimu Gardnerella vaginalis
(0,07+0,01 EU/mm) [24].

[loaTBepkAat0T KOHIENINIO O JT0303aBUCHUMBIX (-
¢exrax JIIIC nmpu maTtonornyeckux COCTOSHUSIX deIoBe-
Ka JJaHHBIC 00 YBEIMUCHUH B KPOBU >KeHIINH ¢ BB ypoB-
Hs JIIIC, acconMMpoOBaHHOM C MOBBIIIICHUEM KOHILIEHTPA-
un ocTpoazoBbIX peakTaHToB (C-peakTHBHOTO OesKa),
OIIpeNeNIEHHON TEHJEHIMEeH K CHW)KEHHIO KOJIMYeCcTBa
TPOMOOIIUTOB, OTHOCHUTEIHHBIM POCTOM YPOBHS MOJE-
kyn agresun PECAM-1 u VCAM-1, ¢a3oBbiMu n3mene-
HUSMHU YPOBHS MapKEPOB SHIOTEIUATHHON JUCHYHKINN
(aumorenuH-1, pakrop BumneOpanaa) B 1mia3Me KpOBH.
Peakuuio TpoMOOLUTAPHOTO 3BEHA U HHIOTEIHAIBHBIX
¢axTopoB B orBeT Ha nocryruienue JIIIC npu BarnHasb-
HOM JIHCOMO3¢ MOYKHO PACICHUTH KaK aJalTHBHYIO, HO
MOTEHINAIBHO TIEPEXOAILYI0 TPH HAJTMYUM HeOaro-
MPUATHBIX (PAKTOPOB B MATOJIOTHYECKYO [27].

HayuHo-npakTH4eckuil MHTEpEC HAaHHBIE O POJIH
JIIIC mpeAcTaBisAOT ISl aKylIIEpOB-THHEKOJIOIOB, B
YaCTHOCTH ISl TIOHUMAaHMS CyTH NPOLECCOB, HAOMIO-
JTA€MbIX B YHUKAJIbHBIX TPEXKOMIIOHEHTHBIX CUCTEMAX,
K KOTOPBIM MOYKHO OTHECTH CHCTEMY «MaTh-TUIAIICHTA-
mion». CymecTBYOT omnpeneiaéHHble WH(QOpMaIuoH-
HBIE «TPOOEBI» BO B3INISAaX Ha MEXaHU3MBI (OpPMHU-
pOBaHHS W TOANCPKAHUS COCTOSHUS «UMMYHOJOTH-
YECKOH TOJEPAaHTHOCTU» MATEPUHCKOTO OpraHu3ma
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110 OTHOLIEHHUIO K «II0JTyaJUIOT€HHBIM» TKaHIM IIOJA.
B HOpMe BBIpaXEHHOCTH U HANPABICHHOCTh UMMYH-
HBIX peaklii B opraHu3Me OepeMEHHOW JWHaMUYe-
CKHM M3MEHSIETCS B 3aBUCUMOCTU OT CPOKOB I'€CTallUHU.
dusnonornueckoe Te4eHHEe OEpeMEHHOCTH HapsmIy C
Pa3TUYHBIMA 110 UHTEHCUBHOCTH JIOKAJIbHBIMH UMMY-
HOBOCTIAJINTEIILHBIMY PEAKINAMHU Ha TPAaHUIE paserna
«MaTb-IIJIOZ»  COMPOBOXKIAETCS  CIA0OBBIPAKEHHBIM
CUCTeMHBIM BocrajneHueM. COaaHcupOBaHHBIC B TIPO-
CTPAHCTBE U BPEMEHH TOHKHE MMMYHHBIE IMPOILIECCHI,
obecrieynBatoniue (GpU3NOIOTHYECKOE TEYCHHE TecTa-
LMW, KpaifHe YyBCTBUTENBHBI K BO3ACHCTBUSAM pa3iInd-
HBIX HEONarompusATHBIX 3K30- WM JHAOTEHHBIX (ak-
TOPOB, CpPeIH KOTOPBIX JIMIUPYIOT «HH(PEKIHOHHBIE»
[28,29]. pamatuueckue MOCIACACTBUS ISl MATePH U
1012 CBA3aHbI C UH(PEKIIUIMHU, 00YCIOBICHHBIMU I'pa-
MOTPHULIATENbHBIMU OaKTEPHUAMHU.

Hns ouenku crenenn ydvactust JIIIC oOpasyrommx
OaxTeprii B maToreHese Mo3IHUX aKyIIePCKUX OCIIOXKHE-
HUH MTPOBEIEHO KIMHUYECKOE MCCIIeJOBAaHHE, BKITIOYHB-
mee B o0mieil cioxHoCcTH 186 GepeMeHHBIX BO BTOPOI
IIOJIOBUHE TrecTaluy, y 60 U3 KOTOPBIX pPerucTpupoBaIu
(buzmonornyeckoe TeueHue OepeMeHHoCTH, y 126 — nua-
THOCTHPOBaHbl «OOJBIINE aKyIIEPCKUE CHHIPOMBD»:
npesxnamncus (I13, panee — rectos), mpexaeBpeMeHHbIE
poxsl (I1P), curapom 3axepxkku pocta mioxa (C3PII) na
(hone mranenrapuoit Hemocrarounoctu (ITH) [30-32].

[Tarodusnonornueckne MexaHU3MBI (POPMUPOBAHUS
ACCOLIMUPOBAHHBIX C HMH(EKIHEH OCIOKHEHHNA BTOPOIt
MOJIOBUHBI FECTAIUY TIOTHOCTHIO HE PACHIN(PPOBAHbI, O/I-
HAKO HaKOIUIeHbI naHHble 00 yuactuu JII[IC Gakrepuii B
narobuonornu He Toabpko [1P [31], C3PII [33], o u 11D
[30] — camoro rpo3HOro aKyuepcKkoro OcjioKHEHHUs, Ha-
MIPSIMYIO HE CBSI3aHHOTO C MHPEKIIMOHHBIMUA TIPUYNHAMH.
Jla6oparopusie mapképsr JIIIC npencrasisiores: B Kade-
CTBC HCKJIIOUYUTEIBFHO TMEPCHEKTHBHBIX J1IA00PATOPHBIX
nokaszaresieil st MOHUTOPUHTA U paHHEH TUarHOCTHKHU
AKyIIEPCKUX OCIIOKHEHUH.

DkcriepuMeHTanbHble ueciaenoBanns C3H/Hel munwmii
MBbIIIEH ¢ HamuaueM myrtanuu B TLR,, y KOTOpbIX 10-
cie BBenenus JIIIC (E. coli) I1P He 3aperncTpupoBaHbl
HU B OJHOM CJIyYae, B OTIMYKE OT HOPMAJIbHBIX MBIIIEH,
Cpean KOTOpBIX MH(PY3us sHIoToKcuHA B 100% ciyuaer
Bena K pazsututo [P, monrBepxaaroT 3Haunmocts JITIC
1 TLR-3aBrcumbIx Mexanu3moB B renese [1P [34]. Buy-
TPUMATOYHOE WIN UHTpanepuToHeanbHoe Beeaenue JIIIC
B CEpeJUHE IeCTALMOHHOrO nepuoaa uHunuupyer IIP y
Mbled B Teuenue 24 yac [35] yepes akruBanmio TLR,
THUIIA, TIOBBIILICHUE CUHTE3a CUTHAJIBHBIX MOJIEKYI, B T. U.
MIPOBOCHAIUTENBHBIX IUTOKUHOB U MPOCTAIIAHIUHOB.

VY OepeMeHHBIX C YpOTE€HHTaJIbHOM MH(EKIue 3Kc-
npeccust TLR, B 1EPBUKAIbHOM DIUTEIINH, IUIAIEHTE,
MOHOHYKJIEAPHBIX KJIETKAaX YBEIWYHMBAeTCs B 2 pa3a IO
CPaBHEHUIO CO 3IOPOBBIMH KCHIUHAMHM, pPeaH3aIis
BHYTPHYTPOOHOH HMH(EKIUH COIpPSIKEHA C 7-KpaTHBIM
YBEJIIMUEHUEM 3KCIIPECCUH TLR4 B IuianeHTe. Mcxonsd u3
sroro nokasaresu TLR, u TLR, paccmarpuBaror B kaue-
CTBE MH(POPMATHBHBIX JTAOOPATOPHBIX MTPOTHOCTHIECKUX
xputepues 1P [36].

®opmuposanue [TH obycrnoBneno HapyieHueM pas-
BUTHS TUIAIICHTHl B PaHHHE CPOKH, U3MEHEHHEM MOopQo-
JIOTHYECKOH CTPYKTYPBI, YTO OTpaHN4HBaeT e€ (PyHKINo-
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HaJbHbIE BO3MOKHOCTU. BecoMbIM BKIJIaZiloM B pa3BUTHE
ITH n C3PII sBisercs uHDEKIHUS y MaTepu, HAJTHIUC
KOTOPOM COIPOBOXKIACTCS HApPYMICHUEM CTPYKTYPHI U
¢ysxmum raneHTsl. «[locpemqHIKoM» TeCTPYKTHBHOTO
peiicrust JIIIC Ha mnaneHTy CYUTArOT IPOBOCIAINTEIb-
bl uTOKMH IL-1. B mONB3y 3TOTO CBHUIETENHCTBYIOT
pEe3yJIbTaThl OIbITA C BBEACHUEM PEKOMOMHAHTHOTO aH-
taronucrta peuenropa IL-1-Ra go uabexiuu JIIIC, npe-
JIOTBpAIAIoNee Pa3BUTHE IUIAIICHTAPHBIX HAPYIICHUU.
Y KUBOTHBIX, KOTOPHIM B IEPHOJ TECTAIMH BBOIIIICS
tornpko JIIIC, HaOmOmamoch MacCHUBHOE ITOBPEKICHUE
TKaHM IJ1aeHs! [37].

Hapymenus B cucteme remoctasa npu 0epeMeHHOCTH
B CTOPOHY IOBBILICHHS KOATYISLHUOHHOTO TOTEHIMAIA
KPOBU B TIOCJIEAYIONIEM BeIyT K TpomOO3aM CIHpalib-
HBIX apTEpHid, COCYIOB BOPCHH, XOpHAaJIbHOW IIIACTH-
HBI, COCY/IOB ITyTIOBUHBI, YTO KIIMHUYCCKH TPOSIBIISICTCS
passutueM [1H, rumoxcueit n runorpodueii mioxa [38].
CgoiictBo JIIIC 3amyckarh KOaryimsIMOHHBIH Kackal,
3aBepIIAIOIIUACS TPoMOOOOpa3oBaHHEM B MAaTOYHO-
TUIOIOBO-TUTALIEHTAPHBIX COCYAax, MOATBEPIKICHO B JKC-
MepUMEHTaX Ha KUBOTHBIX [39].

Hapyrmienue mianeHTaluy JISKAT B OCHOBE TaTore-
uesa 13, ocobenHo Bo3HMKaromeH 10 34 HeJ| recTalny.
B sxcnepumMentax in vitro nokaszano, 9to JIIIC uarunbu-
pPYIOT MHBa3uIO KJIETOK Tpodobiacrta demoBeka, dyepes
YCUJICHHE MPOIYKLIUU MPOBOCTIANUTEIbHBIX IUTOKUHOB
[30]. IIpu (pu3HOIOTMUECKOM TEUCHHUU T€CTAIlUH YpO-
BeHb TLR, Ha kieTkax Tpodobiaacra obecrneunBaer co3-
JaHUE ONTUMAIBHOU JIOKaJIbHON MMMYHHOM Cpelabl Ha
rpaHulle paszena «marb-tuiofy [40], HapylieHue Tpo-
(hobnactuueckoit mHBasuu npu [1D mox Bo3melcTBHEM
JIIC ysenuuusaet miotHocTh TLR, ¥ Kak ciencTBue,
IJTAICHTAPHOW W CHUCTEMHOHN KOHIIEHTPAIlUU TIPOBOC-
nanuTelbHpiX 1uTokuHOB TNF-a, IL-6, MCP-1. Be-
nymas stuonoruueckas poub JIIIC B renese 119 mon-
TBEPXKJAeTCs HAIMYMEM IEJIOT0 psija JIabopaTopHBIX
moneneit 113, rae nus Bocmpou3BeACHUS XapaKTEPHBIX
JUISL TAaHHOTO OCJIOKHEHHSI CHMIITOMOB 3SKCIICpUMECH-
TaJIbHBIM KUBOTHBIM HCIIOIb30BajIoch BBeaeHue JIIIC
[30,41]. Ilatomopdomorudyeckas KapTHHA B MaTOYHO-
IJIAICHTAPHBIX cocyaax mpu passutud [1D mmeHTHyHA
TaKOBOH NPHU aTepOCKICPOTUICCKOM MOPAKECHUU KPYII-
HBIX MarucTpanbHbIX cocymoB [30,42]. OOGcyxnmaercs
yuactue JIIIC B matorenese arepockiepo3sa. JIIIC cro-
cOOEH BBI3BIBATH ANTBTEPALIHIO U TIPOITH(PEPAIIHIO TJ1aIKO-
MBITIICYHBIX W YHIOTEITHAIBHBIX KIETOK COCYIOB, aKTH-
BHPOBATh MaKpo(aru HHTUMBI apTEPHd, HHIYIIUPYS UX
TpaHC(OPMALIMIO B TICHUCTHIC KIIETKH, IEPEHACHIIICH-
Hble d(pUpaMU XOJECTePHHA, KOTOPbIE aKTHBHPOBAH-
HbIe MaKpo(aru «3a0HparoT» y JIUIMOIPOTCHHOB HU3KOH
yIAENbHON MIIOTHOCTH. POPMUPOBAHUE aTEPOCKIEPOTU-
YeCKHUX OJIAIICK C 3JIeMeHTaMu (hUOp03a SBISETCS CICI-
cTBHEM Ipoiudeparuu KICTOK DHIOTCIHS U TIAIKUAX
MBI, aKTHBAITMH MaKpo(aroB u COCTUHUTEIHHOTKAH-
HBIX 3JIeMEHTOB [43].

M3meHeHus cocTaBa KHIICYHOW MHUKPOOHOTHI TIpH
HOPMAJIbHOM TecTaluy JOCTUTAIOT «IHKa» K Tpe-
TbEMY TPUMECTPY, KOIJla HAuMHAIOT JOMHHHPOBATH
Actinobacteria n Proteobacteria, BKITIOYAIOIIUX TOPSIOK
Enterobacteriales. [TockonbKy n30bITOUHAS KOJTOHU3AIINS
KHIIEYHHKAa MUKPOOPTaHU3MaMH Tpymsl Proteobacteria

MMMYHONOrna

HaOIIOMaeTCst IPH Pa3BUTHH BOCTIAJIMTEIBHBIX 3a0071eBa-
HUH KHUIIEYHUKA, MOKHO CJIeNIaTh BBIBOJ 00 YBEIHYCHNH
BOCTIAJIUTEIBHOTO TIOTEHIMANA B KHIIEYHHKE B TPETHEM
TpUMecTpe Jaxke GU3HOIOTHISCKON OEpEMEHHOCTH, UTO
MOATBEPKAACTCS MOBBIIICHUEM KOHLIEHTPALUU MPOBOC-
MAJMTENFHBIX IINTOKMHOB B 00pa3Iiax KUIIIEYHOTO COolep-
KHMOTO, COOPaHHOTO B TPEThEM TPHUMECTpE, 10 CpaBHE-
HUIO C PAHHUMM CpOKaMu recrauuu [44].

BripakeHHOE OTHOCHTENHHO (PU3NOTIOTHYECKOTO CMe-
meHne OanaHca B KHIIEYHOM MHUKPOOMOIIEHO3€ B CTO-
POHY TOBBIIICHNUS KOHIICHTPAIMH TPaMOTPHULIATEIBHBIX
Oakrepuit 1 ux JIIIC Benér K yCWICHUIO MX TPaHCIOKa-
UM Ha (OHE MMOBBINIEHHOW MPOHHIIAEMOCTH KHUIIEYHO-
TO SIMUTEIH, MOKET HHUIIMAPOBATh KacKaJ[ CHCTEMHBIX
MMMYHOIIaTOOMOXUMHUYEKUX PEaKIUi, CIEACTBUEM KO-
TOPBIX MOXeET OBITh MaHu(pecTannus HH()EKIHOHHO-
aCCOIIMMPOBAHHBIX aKylepcKux ocnoxkuenuii: 1P, C3PI1
U, BEpOATHO, [1D.

Hayuno-npakmuueckoe 3nauenue JIIIC u odycnos-
JIeHHBIX uMu peakyuil. IIpy pa3nnyHbIX NaTOJIOTHYECKUX
COCTOSIHMSIX HAONIONAeTcsi pasHOHAINpaBICHHAS MOMIYJI-
LUl BPOXKJEHHOTO 3BEHA aHTHAHIOTOKCHHOBOM 3allUTHI,
YTO B MEPCIIEKTHBE TIO3BOJISAET HCTIOIB30BAaHNE aHTHIH/I0-
TOKCHHOBBIX OenkoB, Hanpumep LBP B kauectBe omHOTro
13 MOoKa3aresiei BOBJICUEHHOCTH U a/ICKBATHOCTU PEaKIIUMA
MMMYHHOW CHCTEMbI UMMYHHOH CHCTEMBbI 32a00JI€BaHUIX,
STHUOJIOTUYECKH OOYCIIOBJICHHBIX T'PaMOTPUIATEILHBIMU
Oakrepusmi [ 14].

[TokazaHo MoJIOKHUTETBHOE BIMSHIE Psia GppaKiiuii
JIIIC Ha OCHOBHBIE MOKa3aTelNu KPACHOM KPOBU IpHU
BTOPUYHOM HMMYyHOepuInuTe, Ha (ParomuTapHy0 U
METa0OJINYECKYI0 aKTUBHOCTh HEUTPO(QHUIOB KpPOBHU
71a00paTOPHBIX MBIIIEH ¢ UHAYLUHUPOBAHHBIM UMMYHO-
nedururom [45,46], uro craBut JIIIC rpamorpuna-
TEIBHBIX OaKTepui B OAWH DS C NEPCHEKTHBHBIMHU
MMMYHOMOZYJISATOPAMH 0aKTePHATHHOTO MTPOUCXOXK IS~
Hus. [lokazansl Ononornyeckue 3G QexTrl Inumnoapadu-
HomanHaHa [47], manHaHoB [48] u Ap., U3MEHSIONINE
(YHKIIMOHAIIBHYI0 aKTHUBHOCTh MMMYHHOUM CHCTEMBI.
YcTaHOBIEHA BRIPAKEHHAsI UMMYHOT€HHAsl aKTUBHOCTh
nepusara JIIIC — morodochopuin-nununa A, KOTOPBINA
HCCIIEyEeTCsl B KAUECTBE aJIbIOBAHTA, B TOM YHUCIE JIs
MPOTHUBOONMYXO0JIEBbIX BakuuH [50-55]. B nHanpaBnenun
MOMCKAa HOBBIX UMMYHOMOJIYJISATOPOB OaKTepHaIbHON
MPHUPOJABI MOTYT TOSBUTHCS 3HAUUMBIE ME€PCHEKTUBBHI.
Hapsiay ¢ oOmenpuHATOW TOYKOH 3pEHHUS O BO3MOXK-
HOCTHU INPUMEHEHUS] HMMYHOMOJYJIITOPOB B KauecTBE
MpemnaparoB JUIsi KOPPEKIUA UMMYHOIepHUTOB [56], He
HCKIIIOYAETCS UX 3HAUCHHE B Kaue€CTBE COCJUHEHHH C
BBIPAXXEHHOU Ha 3MUT€HETHYECKOM YPOBHE PETYISITOP-
HOW aKTHBHOCTHIO [57].

AHanu3 JaHHBIX JUTEPATYPHI, PE3YIbTaTOB HAYUHBIX
HCCIIEIOBaHUH, MPOBEAEHHBIX B PA3TUUHBIX 00IACTIX Me-
JUIUHBI, TTOKa3aJld Ba)KHOE aTOT€HETHUYECKOE 3HAYCHUE
JITIC B pa3BUTHU CHCTEMHBIX BOCIIAIUTEIFHBIX PEAKITHA,
CHCTEMBI aHTHIHIOTOKCHHOBBIX OEJIKOB B KAY€CTBE PETy-
JISITOpa IMMYHHOI'O OTBETA, OIPEJCIISIONIEH €ro Halpas-
JICHHOCTb W aJIeKBATHOCTbH. JleTeKuns sHIO0TOKCHHEMUHU
U KOCBEHHBIX €€ KpUTepueB (MOHUTOPHUHT ypoBHeil LBP
1 BPI) Mo3BOIUT B KIMHUYECKHUX YCIOBHUSX KOHTPOJIH-
POBATh CTENEHb TSHKECTU MATOJIOTMYECKUX U BBIPAXKEH-
HOCTb IOI'PAaHUYHBIX IPOIECCOB, ONPEAEIATh COCTOSHUE
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IMMUNOLOGY

MMMYHHOH PEakTUBHOCTH, €€ I0CTaTOYHOCTh WJIN THII0/
THIIEPPEaKTUBHOCTh, OLEHHUTH MPOTHO3 3a0oseBaHuid. C
y4ETOM JI0OKa3aHHOW MMMYHOMOIYIHPYIOIIEH aKTHBHO-
ctu JIIIC mepcnexktnBHa pa3paboTka crenuUIecKux
BaKIIMH U PENapaToB Ha UX OCHOBE.

[IpuBenénubIC BhINIE JAHHBIE MOTYT COCTABUTH TOKa-
3aTelNIbHYI0 0a3y JUIs MOJI0KEHUH, YKa3bIBAIOIIUX HA POJIb
6akrepuanbubix JIIIC B pa3Butuu psijga HeMH(EKIIUOH-
HBIX 3200JI€BaHUH, BKIFOYAFONINX CEPICIHO-COCYANCTYIO
MaToJIOT U0, arepockirepos [ 1,43], «meTabomnyeckue uH-
(dexnum» [3], HEelipogereHepaTuBHEIC 3a00meBanus 58],
nenpeccuto [59], crapenue [60], 9TO MO3BOIUT MPEOI0-
netb «Cepbé3Hble MPOOIEMBI, C KOTOPBIMU MBI CTaJIKH-
BaeMCsS U KOTOPBIC HENb3sl PELIMTh Ha TOM K€ ypPOBHE
MBIIJICHHS, HA KOTOPOM OHHU BOZHUKIN» (A.DUHIITEHH),
B TOM YHCJI€ | JUIA PEeIICHHs MPHUKIIAJIHBIX 33/1a9 KITUHH-
YEeCKOH JIADOPaTOPHOM JTUATHOCTHKH.

dunancupoBanmue. Omoenvhvle Qpazmenmsl pa-
O6ombl 8bINOIHEHbI NPU PUHAHCOBOL N0OJepicKe POoHOA
cooelicmsusl pa3eumuio Mavlx Gopm npeonpusmuil 6
Hayuno-mexnuyeckou cgepe no npoepamme « YMHUK
XEJICHET HTH»-2017, Mocksa.

Kondaukt unrepecoB. Asmopul 3as6iarom od6 om-
CYmMCmeul KOHQIUKMa UHmMepecos.
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3ABUCUMOCTb BUOMJIEHKOOBPA3YIOLLEN CMOCOBHOCTH
OT AHTUBNOTUKOYYBCTBUTEJIbHOCTU KITMHUYECKUX LULTAMMOB PSEUDOMONAS
AERUGINOSA, BbIAENEHHDbIX Y NTALUMEHTOB C XPOHUYECKAM OCTEOMUENINTOM

OIBY «Poccuinckuin HayuHbIn LeHTp «BoccTaHOBMTENbHAA TPaBMaToONOrA 1 opToneauna» nmeHn akag. . A. innsaposa»
MwH3pgpasa PO, 640014, KypraH, Poccun

B cesa3u ¢ pacnpocmpareHiuem 8blcOKOPE3UCIEHMHBIX WMAMMOG CPeOU KAUHUYECKU 3HAUUMBIX KIOHO8 P. aeruginosa éosnuxaem
HeoOX0OUMOCIb HA3HAYAMb AHMUOUOMUKY He TOLKO ¢ Y4EMOM 3HAHUS CNeKMpa 4y6CMEUmenbHOCmy KOHKPEMHo20 U30namd,
HO U OaHHBIX OUONIEHOYHOT AKMUBHOCU MUKDOOP2AHUSMA.

Lenv — uccnedosanms 3a6Ucumocmy GUONIEHKOOOPA3ZVIOWell CHOCOOHOCMU OM YYECMEUMENbHOCIU K AHMUOAKMepUaIbHbIM npe-
napamam KAuHU4eckux wmammos P. aeruginosa, 8bl0eiennvbix om nayuenmos ¢ Xponudeckum ocmeomuenumom. Qbciedo6arno
36 nayuenmog ¢ XpoHuueckum OCMeoMUenUmom OJIUHHLIX mpyouamulx Kocmell cmapuie 18 n1em, HAXOOUBWIUXCS HA JleUeHUU 8
yenmpe eHotinoll ocmeonozuu. O0vbeKm Uccied08anus — mamepuan u3 pam, ceuwell, ovaza eocnaienus. Ilpoananusuposana
YYECMEUMENLHOCTb 8bLOCLEHHBIX MUKDPOOP2AHU3MOG K 10 aHmubUOmuKam: nunepayuiiut/maso0axmam, UMuneHem, MeponeHem,
asmpeoHam, amMuKayut, yunpopuokcayut, yepmpuarkcou, yepmazuoum, yegpomarxcum, yegpenum. Cpeou KIUHUYECKUX US0NAMOB
P, aeruginosa, évloenennbix u3 pan NAYUEHMog ¢ XPOHUYECKUM OCIEOMUCTUMOM OIUHHBIX MPYOUAMBIX KOCMEl, 8blCOKO- U CPeO-
Heaodeesusnvle wmammul cocmasunu 86,1%. Bvicokoadzezugnvie wimammol yCmouyubl K WUpoKomMy cnekmpy aHmuoaKxmepuaib-
HYLIX NPenapamos, npuUMeHAemMvIx 6 KiuHuke. [Ipu ananuze anmubuomuKoepamm, NOIYYeHHbIX Ol 8blCOKOAO2E3UBHBIX WIMAMMOS,
Haubonee 3¢hphexmusHbl NeHUYULIUHBL, 0I5l CPEOHEA02e3UBHBIX WMAMMO8 — NEHUYULIUHbL, AMUHOIUKO3UObL, KapOanenemsl, Oiis
HUBKOAOSE3UBHBIX — AMUHOSTUKO3UObL, NEHUYULTUHbL, KapOaneHemvl, MOHOOAKmMamvl, XunonioHsl. Mynsmupesucmenmuocmo P.
aeruginosa A6semcs cepbEé3Holl NPoOLEMOll 6 JIeUeHUU NAYUCHINOE ¢ XPOHUUECKUM ocmeomuenumom. Pacnpocmpanenue anmu-
buomuropesucmeHmHIx wmammos P. aeruginosa ceazarno ¢ cywecmeosanuem 6akmepuil ¢ cocmage 6uoniénxu. Ilockonoky ao-
2e31s1 — nepsulil SMan 6 Gopmuposanul OUONIEHKU, BAHCHO CEOEEPEMEHHO GIABIAMb WIMAMMbL, 001A0aI0WUE BbICOKUM A02e3U8-
HbIM NOMEHYUATOM.

KnwueBsie cnoBa: xponuuec;cm? ocmeomuenum: CUHe2HOUHAsL qu)ek’L;uﬂ,’ 6u0}’l47éHKu,' adeesuﬂ; aHmuﬁuomukopeeucmeHm—
HOCmb.

Jost wmrnpoBanust: [lunuyvina U. B., Ocunosa E. B., Oguunnuros E. H., Jleonuyx J]. C. 3asucumocms 6uonienkooopasyio-
wetl cnocobHoCmuU 0m AHMUOUOMUKOUYECMBUMETbHOCIU KIUHUYeCKUX wmammog Pseudomonas aeruginosa, vbl0eneHHbIx y
nayuenmog ¢ xpoHuueckum ocmeomuenumom. Knunuueckas nabopamopuas ouaznocmuxa. 2020, 65 (1):37-41
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Shipitsyna I.V., Osipova E.V., Ovchinnikov E. N., Leonchuk D. S.

DEPENDENCE OF BIOFILM-FORMING ABILITY ON THE ANTIBIOTIC SENSITIVITY OF PSEUDOMONAS
AERUGINOSA CLINICAL STRAINS ISOLATED FROM PATIENTS WITH CHRONIC OSTEOMYELITIS

Federal State Budgetary Institution Russian llizarov Scientific Centre «Restorative Traumatology and Orthopaedics» of the RF
Ministry of Health, Kurgan, Russian Federation, 640014

Due to the spreading highly resistant strains among clinically significant P. aeruginosa clones, it becomes necessary to prescribe
antibiotics not only taking into account the knowledge of sensitivity spectrum of a particular isolate but the data of microorganism
biofilm activity as well. To study the dependence of biofilm-forming ability on the sensitivity to antibacterial preparations of P.
aeruginosa clinical strains, isolated from patients with chronic osteomyelitis. 36 patients above 18 with chronic osteomyelitis of
long tubular bones who were treated in the center of purulent osteology took part in the experiment. Object of the study — material
isolated from wounds, fistulas, as well as from inflammatory foci. The sensitivity of isolated microorganisms to 10 antibiotics
was analyzed: Piperacillin/Tazobactam, Imipenem, Meropenem, Aztreonam, Amikacin, Ciprofloxacin, Cefiriaxone, Ceftazidime,
Cefotaxime, Cefepime.

High- and medium-adhesive strains accounted for 86,1 % among P. aeruginosa clinical isolates, obtained from the wounds of
patients with chronic osteomyelitis of long tubular bones. Highly adhesive strains are resistant to a wide range of antibacterial
preparations used clinically. Penicillins were the most effective preparations when analyzing antibioticograms obtained for
highly adhesive strains, for medium adhesive strains — penicillins, aminoglycosides and carbapenems, for low adhesive ones
— aminoglycosides, penicillins, carbapenems, monobactams, quinolones. P. aeruginosa multi-resistance is a serious problem in
the treatment of patients with chronic osteomyelitis. Spreading antibiotic-resistant strains of P. aeruginosa is associated with the
presence of bacteria in the biofilm. Since adhesion is the first step in the biofilm formation, it is important to identify strains having
high adhesive ability timely.

Keywords: chronic osteomyelitis; P. aeruginosa (pyocyanic) infection, biofilms, adhesion; antibiotic resistance.
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Beseoenue. B stronoruu ocreomMuenuTa Bo3pocia poib
rpaMOTPUIIATENTLHON MHKPOQIIOPHI, BBICOKOPE3UCTEHTHON
K aHTHOAKTepHAITHLHBIM IIperapaTam, IPUMEHIEMbIX B KITH-
auke [1, 2]. Ocoboe MecTo cpean BO3OyauTENeH 0CTCOMH-
enuTa 3aHuMaeT Pseudomonas aeruginosa — rpaMoTpHIIa-
TeNnbHast OaKTepusl, IMEIOIIas MHOTOYUCIICHHBIE (PaKTOPHI
BUPYJICHTHOCTH: THJIH, (areispHble MPOTEUHBI, JIUTIH]
A, 9K30- U 3HJIOTOKCHUHBI, TMOIIMAHWH, 3J1acTa3y u ap. [3,
4]. CnoxHOM cucTeMOM 3aIuThl P. aeruginosa 0T IMMYH-
HOM aTaky OpraHn3Ma siBJsieTcsl 00pa3oBaHNe OMOTIIEHOK
[5, 6]. P. aeruginosa moxet hopMupoBarh HemudhepeH-
[IUPOBAHHYIO WM TN PEepeHIIMPOBAHHYI0 OHOMIEHKY [3].
Buexnierounslii Matpuxc P. aeruginosa (GpOpMHPYIOT 3a
cu€T COOCTBEHHBIX IOJIMMEPOB, JJIs [IOCTPOCHMUS MATPHKCA
in vivo GaKkTepysi aKTUBHO HCIIOJIB3yeT OHOMOIMMEpPHI XO-
3sauHa ((puOpHH, CEKPETHI CIUZUCTHIX 000IOYEK, TKAHEBbIE
nepuBatsl) [3, 6]. laHHBIe 0 OMOTUIEHOYHBI aKTUBHOCTH
P aeruginosa pasnsarcsa. BoNbIIMHCTBO UcclienoBaresnei
CXOMATCS BO MHEHHH, YTO JIMIIH Majias 4acTb M30JIATOB
P aeruginosa ne sBnstorcs Onorui€HouHbBIMUA. OCHOBHAS
Macca akTUBHO (OPMHUPYIOT OMOIUIEHKY Ha Pa3IMYHBIX
noBepxHocTX [2, 3]. CymiecTBoBaHHE OaKTEPHid B COCTA-
Be OMOIUIEHOK CIIOCOOCTBYET CHIKEHHIO d(P(PEKTUBHOCTH
aHTHOaKTepHUATBHON Teparuu [7, 8].

ComnacHo pexomeHnaanusam «EBporneickoro komurera
[0 TECTUPOBAHUIO YYBCTBUTEIHHOCTH K aHTHOMOTHKAM
— EUCAST» nnsa neuenust uHGEKINH, aCCOUUPOBAH-
HoV ¢ P. aeruginosa, MOTYT UCTIOJIb30BAThCSI AMITHIIUILIHH,
AMOKCHIIMJLTHH, 1Ie(a30inH, e(orakcum, e TpuakcoH,
spTraneHeM, KaHAMUIIMH, HEOMUITUH, TeTPAIIMKINHBI, TH-
TCIUKIINH, TPUMETOIIPUM, TPUMETOIIPHM/CYIb(HaMEeTOK-
ca3o0J. YBEIW4YeHNE JOJIN PE3UCTEHTHBIX [IITAMMOB CPETN
KIIMHUYECKU 3HAaYUMbIX KJIOHOB P. aeruginosa BenET K
HEOOXOAMMOCTH, MPH HA3HAUYCHUH aHTUOMOTHKOB, y4UU-
THIBaTh HE TOJBKO CIEKTP YYBCTBHTEIBHOCTH KOHKPET-
HOTO M30JIATa, HO ¥ €r0 OMOIUIEHOYHYIO aKTUBHOCTb.

Llenp — uccmenoBarh 4yBCTBUTEILHOCTh K aHTHOAK-
TepHUAILHBIM TIpeTiapaTaM KIMHIISCKN 3HAYUMBIX IIITaM-
MOB P. aeruginosa, BbIJENCHHBIX y MAIMEHTOB C XPOHH-
YECKUM OCTCOMHUCIIUTOM, B 3aBUCUMOCTH OT UX OMOIUIEH-
KOOOpa3yromIyeil crmocoOOHOCTH.

Mamepuan u memoost. O6cnenoBaHo 36 MaMEHTOB
C XPOHHYECKHM OCTEOMHEIMTOM JUTMHHBIX TpPyO4YaThIx
KocTel crapiie 18 Jjier, HaXOMUBIIMXCS Ha JIEYEHUHU B
[EHTpe THOIHOI ocTeonoruu ropoga. OOBEKT Uccieno-
BaHUSI — MaTepwall U3 paH, CBUIICH, 0uara BOCIAICHUSI.

Wnentndukannio MUKPOOPTaHU3MOB U OTPEACIICHIEC
aHTHOMOTHKOYYBCTBUTEIBHOCTH ITPOBOIHIIH C TOMOIIBIO
OakTepuosoruueckoro ananmszatopa WalkAway-40 Plus
(«Siemensy, CHIA). [Ipu xapakTepucTHKE aHTHOHUOTH-

38

KOYYBCTBHTEIILHOCTH MHKPOOPIaHU3MOB HCIIOJIb30BAIU
OOIIENPUHSATHIE [TOKAa3aTeNn: «4YyBCTBUTEIBbHBIE» (S),
«ymepeHHo pesucteHTHBIe» (I), «pesumcrenTHBIE» (R)
mraMmbl. [IpoanansmupoBaHa 4yBCTBUTEIBHOCTD BBIZE-
JICHHBIX MHKPOOPTaHNW3MOB K THIEPAMMIINHY/Ta300aK-
TaMmy, IMHAIICHEMY, MEPOIIEHEMY, a3TpEOHaMy, aMUKaIlH-
Hy, TunpoduoKcanuny, neTpuakcony, uedTazugumy,
riehoTakcuMmy, redenumy.

buonnénkooOpasyromyro  CrioCOOHOCTh  BBIJIEIIEHHBIX
TaMMOB (#=36) U3y4ai ¢ TIOMOIIBIO YHUPUIIMPOBAHHOMH
panee Metoquke [9]. s uHTEpnperanyu MOMY4YEHHBIX
JTAHHBIX WCIIOJBb30BAaHbl BHYTPHIA00paTOpHbBIE KPHUTEPHUH,
pa3paboTaHHBIE Ha OCHOBE pekoMeHmanuii S.Stepanovic n
coagr. [10]. ITpu 3nauennsax OD, (OnTvYecKas IIOTHOCTh
KpacuTens IMpU JJIMHE BOJIHBI 630 uMm) ke 0,090 — y
IITaMMOB OTCYTCTBYET CIIOCOOHOCTH K 0Opa30BaHHIO OHO-
mwiénku; 0,090<0D, <0,180 — cnabas; 0,180<0D,, <0,360
— cpennsst; OD, <0,360 — BrICOKast CIIOCOOHOCTH K 00paso-
BaHUIO OMOTUIEHKH.

Craructuyeckyto 00padoTKy pe3ysIbTaToB ITPOBOAMIH
C TIOMOIIBI0 TIPOTPaMMHOTO OOECTIEYeHHUs aHaIN3a JAaH-
HbIX AtteStat, Bepcust 13.0 [11]. JlanHble npeacTaBieHbl
B BUJ€ Mennansl (Me), 25% un 75% xBapruneii (Q,,-Q.).
J11s IpOBEPKH IMITOTE3bI HOPMATIBHOCTH PACIPE/ICIICHUS
B BBIOOpKaxX HCIONb30BaM Kputepuii Lllamupo-Yuika.
3HAUUMOCTh Pa3UYHi MEXAY TPYNIIaMH MPOBEPSUIH C
TIOMOIIBIO HETTapaMeTPHUECKOTro KpuTepusi BuiikokcoHa.
Paznmuaust Mexxay rpyniaMu HaONMIONCHHUA CUUTATH CTa-
TUCTUYECKH 3HAUUMbIMU Tipu p<0,05.

Pezynomamut u obcyyncoenue. Bece mrammel P, aerug-
inosa, BBIJIENICHHBIE M3 TATOJIOTMYEeCKOro Marepuana y
MAIMEHTOB ¢ XPOHMYECKHUM OCTEOMHEIUTOM, OoOIanaiu
a/Ire3MBHBIMH CBOMCTBaMH. YPOBEHb OMOIIIIEHKOOOPa30-
BaHUA Ha MOBEPXHOCTH MOJKUCTHPOIIA paznudeH: y 31%
M30JISITOB OTMEYEHO BBICOKOE CPOJICTBO K IIIEHKO0Opa30-
BaHUIO, Y 56% — cpeHUil ypoBeHs, y 13% — HU3KHUIL.

buonnénkoobpasyrommas CcrocoOHOCTh BBICOKOA Ire-
3UBHBIX MITaMMOB uepe3 24 4 coctasisuta 0,412 (0,372;
0,450) en. ont. 11, uepes 48 1 — 0,435 (0,399; 0,461) en.
ont. mwi. (puc. 1). YpoBeHb mIEHKO0OPa30BaHUs CpeIHE-
aJre3WBHBIX MTaMMOB 4epe3 24 1 coctasmi 0,239 (0,212;
0,267) em.ont.mut., gepe3 48 u — 0,250 (0,240; 0,294)
en.ont.u1. CpefHsAs ONTHYECKas TIOTHOCTh HHU3KOAJre-
3MBHBIX IITAMMOB 4epe3 cyTkH jpocturia ormetku 0,130
(0,113; 0,150) exn. ont. m., uepes 48 u — 0,147 (0,139;
0,157) en.onT.Iut.

YcTaHOBJICHBI Pa3IMyuus B 4yBCTBUTEIILHOCTH K aHTHU-
OakTepraNbHBIM Tpernaparam, 3aBUCSINEH OT CII0COOHO-
cTH Kk OwnominéHkooOpasoBanmio. Hu3kas 4yBCTBHTEINB-
HOCTh K Iedanocmopuram (63,6% yCTONYMBBIX INTaM-
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Puc. 1. buonnénxoobpasyromas aktusHocth (0D,

) mTaMMoB P. aeruginosa yepe3 24 4 u 48 4, BeIpakeHHas B €]1. OIIT. ILI.

HIII - HHU3KOAJITC3UBHBIC INTAMMBI; CHI - CpEAHCAATC3UBHBIC HITAMMBI; BII— BBICOKOAATE3WBHBIC NITAMMBI; *— pasian4dus 3HAYUMBI 110 CPaBHEHUIO C KOHTPOJIb-

HBIMH 3Ha4eHHsAME npu p<0,05.
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Puc. 2 UyBCTBUTEIILHOCTD IITAMMOB P. aeruginosa, 00aarnmx BHICOKUM CPOICTBOM K OHOTUIEHKOOOPA30BAHUIO.

3nech u Ha puc. 3,4: R-pe3ucTeHTHBIH ITaMM; S — YyBCTBUTENBHBII IITaMM; | — yMepeHHO-PEe3UCTEHTHBIH IITaMM.

MoB K nedprazuaumy, 54,5% — nedorakcumy, 81,8%
— uedTpuakcony, 63,5% — uedenumy), aMHUHOIIIMKO-
sunaMm (54,5% ycTOMYMBBIX IITAMMOB K TCHTAMUIIUHY,
54,6% — x amukanuHy), MoHOOakTamam (45,4% pe3u-
CTEHTHBIX K a3TpeoHaMy IITaMMOB), XuHomoHaM (81,8%
PE3UCTEHTHBIX K LUMPO(IOKCAMHY IITAMMOB) Xapak-
TEpHA IS IITAMMOB, aKTUBHO (POPMUPYIOIIUX OHOTUIEH-
Ky. KapOareHembl NpOSBISIN CPEIHIOK aKTUBHOCTH:
36,4% u 27,3% ycTOMYUBBIX IITAMMOB K UMUIIEHEMY U
MeporieHeMy cooTBeTcTBeHHO. Hambomnee adpdexTuBHbII
mperapar B OTHOIIICHUH BHICOKOAITE3UBHBIX IITAMMOB P,
aeruginosa matniepanmiuIAH/Tazo6akram (9,1% ycroitun-
BBIX IITaMMOB) (puc. 2).

B oTHOIIIEHNYN ITAaMMOB CO CpeHel OnoTuIéHKo0Opa-
3YIOIICH CIIOCOOHOCTBIO A(PPEKTUBHBI MUIICPALTAILTHH/
Tazo0akTaM, HePTPUAKCOH, a3TPEOHaM, aMUKAIIH, UMH-
neneM, meponeneM (5; 5; 5; 25; 25, 15% ycroiumuBbix
IITAMMOB COOTBETCTBEHHO) (puC. 3).

AMUHOTIIUKO3HIBI, KapOareHeMbl, TICHUIIMUIAHBI
nposBisin 100% 3QPeKTHBHOCTS B OTHOIIEHUH HU3KO-
aAre3UBHBIX IITaMMOB P. aeruginosa. Cpeau uedano-

CIIOPUHOB HAMMEHBIIYIO aKTUBHOCTDH TPOSBILSUIHA 1Ee(O-
takcuM (40% YCTOHYMBBIX INTAMMOB) M LE(TPUAKCOH
(40% ycroitunBbix mrTamMMoB). Llepernum u nedrazumum
aKTHBHBI B oTHOIIEHNH 80% 1mTamMmoB (puc. 4).

[IpoTHB BBHICOKOANT€3UBHBIX MTAMMOB Haubojee -
(heKTUBHBI KapOarieHeMbl, IICHAIMIUTAHBL, IS CpeHea/T-
T€3UBHBIX IITAMMOB — IICHUIIMJUINHBI, aMIHOTTTHKO3UIBI,
KapOareHeMbl, A1 HU3KOAATe3UBHBIX — aMUHOTIHKO3HU-
JTbl, IEHUIIMJUTUHBI, KapOareHeMbl, MOHOOAKTaMBbl, XHUHO-
JIOHBI ¥ PsiJT 1Ie(asioCIIOPUHOB.

BricokoanresuBHbie mrammbl P aeruginosa obnana-
JI1 MHO)KECTBEHHOU YCTOHYHBOCTBIO K aHTHOAKTEpHAITh-
HBIM TIperraparam.

P aeruginosa oTHOCHTCS K yCIIOBHO-TIATOTeHHBIM MH-
KPOOPTaHW3MaM M MOXKET BBI3BIBATH MH(EKIMOHHBIN TIPO-
1IeCC, MPEUMYIIIECTBEHHO, Ha (DOHE UMMYHOCYIIpeCcCHH [7,
12, 13]. B aTHONOrN4ecKoi CTPyKType XPOHUYECKOTO OCTe-
omuenura P aeruginosa Hapsny ¢ Staphylococcus aureus
3aHMMaeT Jaupyromye nosuuuu [1, 2]. TpyaHocTts jede-
HUSI ¥ IMATHOCTHKHA CHHETHOWHON MHGEKINU 00yCIIoBIIe-
Ha HAJMYHEM IIMPOKOTO CIIEKTpa (haKTOPOB MATOTEHHOCTH
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Puc. 3. quCTBI/ITeIII)HOCTL Cp€AHCAAr€3MBHBIX IITAMMOB P. aeruginosa K aHTMGaKTCpHaHBHBIM nperaparam.

reHTaMULMH

asTpeoHam

MeponuHeM

nmMmuneHem

nunepauunnnn..

uedTasngmum ES
uedoTakcum

LuedTpUaKCcoH

Ledenmm

Puc. 4. YyBcTBUTENTBHOCTh HU3KOAAT€3UBHBIX IITAMMOB P, aeruginosa K aHTHOAKTepHaIbHBIM ITpenaparam.

1 JIOKaJIM3aIpe OakTeprii B TNIYOOKHMX CJIOSIX TKAHEH, a He
Ha TMOBEpXHOCTH paH [4, 14]. OgHuUM U3 MEXaHM3MOB 3a-
IUTH TIPOTUB UMMYHHOU CHCTEMBI OpPTaHW3Ma, SIBISICTCS
HaXoXKIeHne OakTepuu B cocTaBe OWOIIIEHKH [5, 7, 15].
Takasa (opma >ku3HHU JienaeT e€ HelOCTYIHOM Ul MHOTHX
aHTHOAKTEepUANILHBIX IperaparoB. KapOaneHnem, akTHBHBIH
B OTHOIIICHWH TUIAHKTOHHBIX QopM P. aeruginosa, B ciry4yae
c(hopMUpPOBaHHOM OUOTUIEHKH, HE SBISACTCS d(PPESKTHBHBIM.
Bcenencrere mcnonb3oBaHUs TPH JICYCHUH aHTHOAKTEPH-
AIBHBIX TIPENapaToB, IUIOX0 MPOHHUKAIONINX B OMOTUIEHKY,
TIOSIBILIFOTCSL MYJIBTUPE3UCTCHTHEIC IITAMMEI, YTO BEAET K
BO3HHKHOBEHHUIO PEIMMBOB 3a0oneBaHust U (popMupoBa-
HHIO 04aroB XpOHHUYECKUX MPOIIeccoB [3, 6].

Jleuenue mHpEKIMK, aCCOIMUPOBAHHON ¢ OMOILIE-
HOuHbIMH (opmamu P. aeruginosa, HampaBieHO Ha
BBISIBJICHUE W pa3pylIcHUE OWMOTUIEHKH Ha Pa3THIHBIX
sramax e¢ dpopmupoanus [3, 5, 7]. [IpenmoxkeHo KoMm-
OMHUPOBAaHHOE UCIOJIH30BAHNE HECKOJIBKUX aHTHOMO-
TUKOB (TOOpaMHMIMHA, LUMPO]IOKCAIMHA, TeTpalu-
KJIMHA, KOJIMCTUHA), CHHEPTUIHOE NEHCTBUE KOTOPBIX
HaIlpaBJICHO HA pa3pyIlleHHe aKTUBHBIX U HEAKTUBHBIX
KJIeTOK Onornénku [16].

40

Bui6oow. Bricoxo- U cpeHeaAre3uBHbIE MITaMMBbI
cocraBsin 86,1% KIMHUYECKUX H30MIATOB P aerugi-
nosa, BBIICIEHHBIX U3 PaH MAIlCHTOB C XPOHUYECKUM
OCTEOMHEIIUTOM JUIMHHBIX TPyO4aThiX Kocteil. Bricoko-
aJIre3VBHbIC MTAMMBI YCTOHUMBBI K IIUPOKOMY CHEKTPY
aHTHOAKTEpHAIBHBIX MPENaparoB, MPUMEHSIEMbIX B KJIU-
nuke. Hanbosnee »pdexkTuBHBIE B OTHOIIEHHH BBICOKO-
aAre3UBHBIX IMTaMMOB P aeruginosa mpenaparsl — Id-
MIePaNMJUINH/Ta300aKTaM; CpEIHEaIre3UBHBIX IITAMMOB
— MUNepanuuInH/Ta300akTaM, HedTPHAKCOH, a3TPeo-
HaM, MEpPOIICHEM; HU3KOAJIe3UBHBIX — IHIEPAIMIUIAH/
Taz00aKkTaM, aMUKaIlMH, TeHTAMHIIUH, HIMUTICHEM, MEpO-
NeHeM, TUTTPO(IIOKCAITNH, a3TPEOHaM, redenum, rnedra-
3UIUM.

MynbTHPE3UCTEHTHOCTh P. aeruginosa sBiseTcs ce-
pBE3HOI TPoOIEeMOil B JICUCHUN MAIUCHTOB C XPOHUYE-
CKHUM OCTeOMHUENIUTOM. PacrpocTpanenne aHTHOMOTHKO-
PE3UCTEHTHBIX ITAMMOB P. aeruginosa cBS3aHO C Cylie-
CTBOBaHHEM OakTepuil B cOCTaBe OMOIUIEHKH. JleueHue
CHUHETHOMHOM MH(eKnnn TpedyeT Ha3HaYeHUs Iperapa-
TOB C YUETOM CITEKTpa UyBCTBUTEIHLHOCTH KOHKPETHOTO
M30JITa, U C YIETOM OICHKH d(PPEKTHBHOCTH €ro JCi-
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cTBUS Ha OMOIUIEHOYHBIE (hOopMbI BO3OyuTesst. [Tockoib-
Ky aJire3ust — IIepBBIH ATarl B (GOPMHUPOBAaHUN OHOTUIEHKH,
Ba)XHO CBOEBPEMEHHO BBISBIIATH MITAMMBI, 00JIa1atoIme
BBICOKHM aJIT€3UBHBIM TTOTEHIHAJIOM.
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COCTOAHUE N BHAYEHVE MUKPOBMUOLIEHO30B NULLEBOAA, YKENYAKA,
OBEHALQUATUNEPCTHOW KULLKW NMPU A3BEHHOW BOJIE3HU, XPOHUYECKOM
FACTPUTE, 330MDAIUTE

'®reQY BO TBepcKol rocyaapCTBEHHBIN MEANLMHCKIIA yHUBepcuTeT MuHsapasa PO, 170100, Teepb, Poccus;

2OBYH MOCKOBCKUIA HayYHO-UCCNe[0BaTENbCKMI UHCTUTYT SNUAEMMONOrn 1 MUKpobuonorum nm. I, H. fabpunyesckoro
Pocnotpe6Haa3opa, 125212, MockBa, Poccusn

Hccneodosana mukpogaopa 64 buonmamos, 3amuix npu udbpozacmpodyoodenockonuu causucmoii ooonouxu (CO) nuwesooa,
grcenyoka, 0genaoyamunepcmuoui kuwiku (I1K) y 300poswvix 0obposonsyes u 1120 0b6pazyos, nonyueHHbLX U3 3Mux sce 0moenos
nUWeBAPUMENbHO20 MPAKMA Yy ODONbHBIX C 230()aA2UMOM, XPOHUHECKUM 2ACMPUMOM, S36eHHOU Donesnblo. Bospacm nayuenmoes
om 18 00 62 nem. Mukpoopeanusmol 8blOesIU U UOCHMUDUYUPOBALU KYIbMYPALbHbIM Memodom. M3 6uonmamos 300po8wulx
pecnondenmog gvicesnsl Staphylococcus spp., Streptococcus spp., Lactobacillus spp., Bacteroides spp., Stomatococcus spp.,
Corynebacterium spp., Micrococcus spp., Neisseria spp., Veilonella spp., Enterobacteriaceae ¢ xonuvecmse om 3,2 0o 4,68 Ig
KOE/2. H. pylori svioensncs 6 nuwegooe 6 60% (5,66 lg KOE/2), uz gpynoanvrnozo omoena sscenyoxa 6 33,3% cayuaes (5,12 g
KOE/2), uz anmpanonozo omoena — 6 44,4% (5,25 lg KOE/2), us CO JIIK — ¢ 5,5% (4,2 lg KOE/2). B obpa3zyax, nonyuennvix
u3 ocnanénnoul u 3posuposannot CO nuweoda, sicenyoka, AI1K visignsnuce yciogno-namozenivie mukpoopeanusmol (YTIM)
pooos Klebsiella, Enterobacter, Proteus, Pseudomonas, Peptococcus, Actinomyces, epubwst pooa Candida u op. é konuuecmae,
npesvuuaiowum 4 Ig KOE/e. H. pylori usonuposan 'y 6,3-16,7% bonvnvix (4,25-4,6 Ig KOE/2), ne domunuposan no omnoute-
HUIO K OpY2UM MUKPOOP2AHUIMAM, 8 OONbUUHCMEE CIYyYaes UMel HU3KYIO vacmomy ecmpeyaemocmu. IIpu peyuouge s36eHHOU
6o1e31U, 060CMpenUl XPOHUHECKO20 2ACMPUMA U I30Pazuma paseueaemcs OucoUo3, XapaKmepusyouwulics yseiuyeHuem eu-
006020 u Konuvecmaennozo cocmasa YIIM, ycunenuem ux ghepmenmamugnou u yumomoKkcuueckol akmueHOCMU, 4mo modicen
€nocobcmeosams NOOOEpIHCAHUI0 BOCNATUMENbHO-HEKPOMULECKUX NPOYECCO8 U MOPMO3UMb TUKEUOAYUIO NAMOTOUYECKO20
npoyecca.

Knwouessie cinoBa: Helicobacter pylori; oucoakmepuos; mykosnas Mukpoghropa; 330azoeacmpooyo0eHarbHas 30Hd.

Jast umrupoBanus: Yepsuney B. M., Muponos A. IO., Yepsuney 0. B., baznose C.H. Cocmosinue u snaueHue
MUKPOOUOYEHO308 NUUue00d, dHeelyoKd, 08eHAOYAMUNEpCMHOU KUK NPU A36eHHOU DONe3HU, XPOHUYECKOM 2acmpume,
azo¢hacume. Knunuueckas nabopamopras ouacnocmuxa. 2020; 65 (1): 42-49

DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-42-49

Chervinets V.M.!, Mironov A.Yu.? Chervinets Yu.V.!, Bazlov S.N."

THE STATE AND ROLE OF ESOPHAGUS, STOMACH, INTESTINAL MICROBIOTA IN PATIENTS WITH
ULCER DISEASE, CHRONIC GASTRITIS, ESOPHAGITIS

'"Tver State Medical University, 170100, Tver, Russia;
2G.N. Gabrichevskogo Moscow Research Institute for Epidemiology and Microbiology, 125212,Moscow, Russia

The microflora of 64 biopsies taken during fibrogastroduodenoscopy of the mucous membrane of the esophagus, stomach
and duodenum in healthy volunteers and 1120 samples obtained from the same parts of the digestive tract in patients
with esophagitis, chronic gastritis and peptic ulcer disease were studied. The patients ranged in age from 18 to 62 years.
Traditional bacteriological method was used to isolate and identify microorganisms. Staphylococcus spp., Streptococcus
spp., Lactobacillus spp., Bacteroides spp., Stomatococcus spp., Enterobacteriaceae, Corynebacterium spp., Micrococcus
spp., Neisseria spp., Veilonella spp. were isolated from biopsies of healthy respondents in an average amount from 3.2
to 4.68 lg CFU/g. H.pylori was found in 60% (5.66 lg CFU/g) in the esophagus, in 33.3% of cases (5.12 lg CFU/g) from
the fundal part of the stomach, in 44.4% (5.25 lg CFU/g) from the antral part of the stomach, in 5.5% (4.2 lg CFU/g) in
the duodenal mucosa. In samples obtained from the inflamed and eroded mucous membrane of the esophagus, stomach
and duodenum, opportunistic bacteria of the genera Klebsiella, Enterobacter, Proteus, Pseudomonas, Peptococcus,
Actinomyces, yeast fungi of the genus Candida etc. were detected in an amount exceeding 4 Ig CFU/g. H. pylori isolated in
6.3-16.7% of patients (4.25-4.6 Ig CFU/g) and did not dominate in relation to other microorganisms, and in most cases had
a low frequency ofits occurrence. In patients with the recurrence of peptic ulcer disease, exacerbation of chronic gastritis
and esophagitis, dysbiosis was developed, characterized by an increase in the species and quantitative composition of
opportunistic microflora, an increase in its enzymatic and cytotoxic activity, which can contribute to the maintenance of
inflammatory and necrotic processes and inhibit the elimination of the pathological process.

Keywords: Helicobacter pylori; dysbacteriosis; mucosal microflora; esophagogastroduodenal zone.
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Beeoenue. bonpmMHCTBO HcciienoBaTeneil paccMarpu-
BatoT Helicobacter pylori (Hp) B kauecTBe ITHOIOTUYECKOTO
(axropa xpoHmdeckoro racrputa (XI'), ;3BeHHOIT O01€3HN
wenynka (AbX) u 12-nepcrroit kumku (ABATIK) [1-7]. O6
9TOM CBHUJICTENLCTBYET CHIDKEHHE CIy4aeB PELUIUBOB 53B
Ha 5-10% npu npoBeAeHNH aHTUXEIUKOOAKTEepUaIbHON Te-
parmu [8]. Y xuteneit Poccun Hp o6HapyxuBarot y 65-92%
3JI0POBBIX JIMI] B 3aBUCUMOCTH OT peruona [9]. Hp Bctpe-
yaeTcsl y OONBHBIX C Pa3InYHON JOKAIN3aHel S3BbI, pexKe
rpu si3Be JIIIK. ¥V GonbHBIX JaHHON maToiiorueil BcTpeya-
FOTCSI B OOJIBIIOM Pa3HOOOPa3HU M APYTHE MHKPOOPTaHH3-
Mmbl: Prevotella, Neisseria, Streptococcus, Pseudomonas,
NoATBepkIeHO npeodnananue ux u npu XI' [10, 11, 12].
[Tarorennocts Hp peanusyercsa He Bcerna, 3a0oseBaHMs
JKKT pa3BuBaroTcsi mpyd COYETaHMH TEHETUYECKHX, ayTo-
WMMYHHBIX # JIp. ¢akTopoB [13]. PaHo yTBepxiaTh o0 npu-
obperenun Hp craryca YIIM, HO mpu KOJOHU3AIUK OWO-
Tomos >xenynxka Hp npuo6pén 6enxku Hpn u Hpn-2, nosso-
JSFOIUE TTPUCTIOCOOUTHCS K arpecCUBHOM cpesie kKewy/Ka,
4TO, BO3MOXHO, CBHUJIETEIBbCTBYET O IepepacrnpeeeHnn
CUMOMOTHYECKUX OTHOIIEHUH ¢ opranusmom [14]. Hp mo-
BBIIIACT MECTHBIA IPOTHBOBOCTIAIUTEILHBI IMMYHHTET 32
Cu€T HEUTPOPUIFHON HHPUIBTPALIUH CITU3UCTON 000T0UKN
(CO) xenynka [15]. [TarorernocTs Hp peanmsyercs 3a cuér
PEryiaLum KCIPECCUH TeHOB [IaTOTeHHOCTH, B TOH cTere-
HH, B KaKOH 3TO JUKTyeTCs peakuuen opranusma. Ilatoren-
Hoe neticteue Hp Ha CO xenynka u ATTK BO3MOXHO TOJTBKO
y ONpeleNéHHON 4acTH MOIYJIALUH, XapaKTepu3yroleics
HEJO0CTAaTOYHOCTHIO 3AIIUTHRIX MEXaHU3MOB, B IIEPBYIO OUe-
penb UMMYHHBIX [16].

Myko3Hast MuKpoduopa 330(]aroracTpoayoeHaIbHON
30HBI ¥ €€ poib npu 330¢harure, X[, ABX, ABATIK nzyuena
HenocTtarouHo. He BeIsICHEHBI B3auMooTHoIIe s Hp ¢ mu-
KpPOOPraHU3MaMH IacTPOIyOICHAILHON 30HBI, POJIb MHKPOO-
HBIX acCcOLMAaIMi B MaTOreHe3e BOCHAINTEIbHO-I3BEHHBIX
nopaxxernit CO mmmieBona, xenynka, JAITK. Mukpodmopa
naTaktHOH CO mmmieBona, xemynka, AITK mano n3ydena B
BHJIOBOM U KOJIMYECTBEHHOM OTHOIIeHNU. HemHorouuncien-
HBI ¥ IPOTUBOPEUUBEI JaHHbIE O npuyactHocTH Hp u npy-
TOH MYKO3HOH MHUKPOQIIOPHI K PEIMINBAM BOCIIAJIUTEIHHO-
9PO3MBHO-SI3BEHHBIX MOpaXeHUH muiieBoaa. OTCyTCTBYIOT
JaHHBIC O MIPU3HAKAX, ACCOLMUPYEMBIX C BUPYICHTHOCTBIO
VIIM, BereTupyooIux B ouare BocnaieHus. Maio pazpabo-
TaH BOMPOC 00 aHTUMHUKPOOHOW Teparuyu BOCMAJIUTEIHHO-
SI3BEHHBIX 3a00JICBAHUH MUILEBO/IA U TACTPOAYONICHATBHOM
30HBI, KOPPEKIIMU MUKPOIKOJIOTHYECKUX HApYyLIEeHNUH U BOC-
CTaHOBJICHHSI MYMMYHHOTI'O CTaTyca.

Lenp uccnenoBaHus — U3YYUTh MHUKpPOOHBIN mei3ax
CO Bepxnero otaena JKKT y 310poBbIX JHIl ¥ TAllMEHTOB
C BOCHAIUTEIbHO-?PO3UBHO-3BEHHBIMU OPAXKEHUSIMU TTH-
meBofa, sxenyaka, JIK; onpenennTs xapakrep HapyIIeHHs
MHUKPOOHOIIEHO30B M 3HAUYCHHE BBISBJICHHBIX C/IBUTOB B I1a-
TOTEHE3€ JJAHHBIX MATOJIOTHYECKUX COCTOSHUH.

Mamepuan u memoost. Viccnenosano 64 d6uonrtara CO
nuiieBosa, xenynka, K ot 28 310poBbIX 10OPOBOIIBIIEB
u 1120 OuonraToB, MONY4YEHHBIX U3 ATHX e oTaenoB JKKT
ot 16 GonbHBIX, cTpagatomux d30darutom, 24 — XI, 203
— sI3BEHHOU Oose3Hbto, JieunBiuxcs B JIITY . Teepu. Bos-
pact nanueHToB ot 18 1o 62 ner.

W3 ananura BblesIeHbl KJIMHUYECKUE IUTaMMBL: Staph-
ylococcus spp. — 55, Streptococcus spp. — 31, H. pylori —
54, Peptococcus spp. -17, Peptostreptococcus spp. — 20,
Criptococcus spp. — 15, Gemella spp. — 8, Enterococcus
spp. — 10, Prevotella spp. — 5, Corynebacterium spp. — 15,
Bifidobacterium spp. — 2, Bacillus spp. — 17, Lactobacillus
spp. — 23, Micrococcus spp. — 28, Aerococcus viridans — 16,
Pseudomonas spp. — 81, Enterobacter spp. — 13, Acineto-
bacter spp. — 20, Aeromonas spp. — 10, Serratia spp. — 5,
Hafnia alvei — 5, Alcaligenes spp. — 10, Citrobacter spp. —
12, Yersinia spp. — 5, Eubacterium spp. — 5, Veillonella spp.
— 7, E. coli — 13, Actinomyces spp — 15, Candida spp. — 50,
Trichosporon spp. — 10.

Mukpobnas oocemenénrocth CO TacTpo1yoIeHAIBHOM
30HBI ONpenesuiack B OMomnTarax, B3STHIX HpU (uOpora-
CTPOJIYO/IEHOCKOIIHH U3 Nepuybiiepo3Hoi 30ubI (I1Y3), an-
TpaJbHOTO U (HYHIAJIBHOTO OTHAENA Kelyaka 0ombHbIX X,
SABXK, SBAK, u3 CO HmwkHEW TpeTH MUIIeBOAa OOJIbHBIX
a30¢arutamu. buorncuiinelii MaTepuas Opajiu y BHOBb IO-
CTYNMBIIMX OOJBHBIX A0 Hadana jedeHus us I11Y3, us Bu-
3yanbHO HeusMeHEHHoro yudactka JIIK, u3 anTpansHOro u
(byHzanbpHOrO OTAeNa Kelnyldka. BeiaeneHue u uaeHTH(H-
KAl YUCTBIX KYJIBTYp HPOBOIWIACH MO OOIIECHPUHATHIM
CXEMaM.

LIUTOTOKCHYHOCTh MHKPOOPTaHU3MOB  OIIPEICISIIACH
[0 COCTOSTHHIO MOHOCJIOS B BUJE€ M3MEHEeHHs: Mopdonorun
JECTPYKLUH, OTCIOCHHUS KIETOK MO0 MOAM(UIIMPOBAHHOM
HAMH METOJIMKE. AHTarOHHUCTHYECKAsl aKTUBHOCTh MHKPO-
OpraHU3MOB BBISBISIACH METOAOM arapoBbIX ci0€B. [Ipn
paborte ¢ TpeboBaTeIbHBIMHU K (paKTOpaM pocTa MUKpPOOpTa-
HU3MaMH HCIOJIB30BaH METOJ «arapoBbIX 0okoBy [17].

AnTHnmzonuMHas akTuBHOCTH (AJIA) MukpoopraHus-
MOB OIIpEJeIsiach M0 METOAY OTCPOYEHHOTO aHTAarOHH3-
Ma [18]. JlemuTrHa3HYIO0, TEMOIUTUYECKYIO, KaTalla3Hylo,
xenartuHasnyto, [IHK-yio, PHK-yto, xazenHonutudeckyro
AKTMBHOCTHU M3y4aJld YCKOpeHHbIM MeTonoM [19]. Oxcunas-
HBI TECT MPOBOJAMIM CO CTAHAAPTHBIMU WHIUKATOPHBIMU
nuckamu Oxidase test (bioMérieux). Tlpoayknuio ypeasbl
ompenesun ucronbys crannaptHeiii Urease Test Broth
(BBL?, USA). Crernietp aare3ud MUKPOOPraHH3MOB OIpe/ie-
JISUTH, TIOJIB3YSICh CPEAHNM MoKa3aresieM aare3uu (CIIA) mo
metony B.U. Bpunnc (1986) Ha spurpounrax yenoexa O
(I) rpynmier Rh* 1 Ha xynberype xiterok Hep 2 [20]. JdanHble
9KCIIEPUMEHTOB 00padaThIBAIUCh TPUKIATHOW MpOrpam-
Mot «STATISTICA» (StatSoftRussia) ¢ ucnonb3oBanuem
kputepuss durirepa, pa3indus CUUTAIHN JOCTOBSPHBIMHE ITPH
p<0,05.
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Puc. 1. Cnextp 1 gactora BcTpeuaemoctu Mukpoopranmmos CO numieBoxa, xemynaka, AIIK 3moposeix mrozneit, p<0,05.

3nech 1 Ha puc. 2-6: M0 0CH a0CIUCC — HANMEHOBAHUSI MHKPOOPTAaHU3MOB; 110 OCH OPAUHAT — PAacIIPOCTPAHEHHOCTh MHKPOOPTraHu3MoB (%). CTonOus! ciaeBa
HAaIpaBo: MEPBbIH — MHUIIEBO/, BTOPOI-)KEeIyI0K, TPETU — JBEHAALATHICPCTHAS KHILIKA.

Pe3ynomameut. ViccnenoBaHusIMHU, MPOBENEHHBIMU Y 28
MIPAKTHYECKH 37I0POBBIX JOOPOBONIBIIEB, YCTAHOBIEHO, YTO
MUKpodopa sHaockonmyeckun WHTakTHOM CO 930(aro-
racTpo-IyoAeHAIbHON 30HBI HEMHOTOYHCIICHHA B BHIOBOM
W KOJIMYCCTBEHHOM OTHOIICHUU. Y 96,4% num u3 Ouo-
nraroB CO muineBoaa, GpyHIaIbHOTO, aHTPaJIBHOTO OT/IC-
JIOB JKenmynka, JiykoBuilbl JIITK BeIgeneHbl MEKpOOpPTraHU3-
MBI, BKJIIOYAIOIINe mpeacTaBuTeneid 11 pomoB u mopsaka
Enterobacteriales (puc. 1).

N3 CO mnmmeBoma wacto BeLaensu Staphylococcus
spp. (B 100% cnyuaer), Hp (B 60%), Streptococcus spp.
(B 50%), Lactobacillus spp. (B 40%), pexe, B 10-30% —
Bacteroides spp., Stomatococcus spp., dHTepoOakTepuw,
Corynebacterium spp., Micrococcus spp., Neisseria spp.,
Veillonella spp. B cpenneM koimyectse oT 3,2 10 4,68 Ig
KOE/r,, 9T0 yacTHyHO coBmagaeT ¢ AaHHBIMU [21], B OT-
HOIICHUHM JIOMUHHPOBAHHS CTPEHNTOKOKKOB, HO BTOPBIMH
U TPETBUMH TI0 BCTpe4aeMoCTH Obutn Prevotella spp. u

Veillonella spp.
N3 CO xenyaxka m AIIK BwiceBamm Staphylococcus
spp.  (61,1%  cnyuwaeB), Streptococcus spp. (44-

55,5%), Lactobacillus spp. (44-50%), Hp (44-5,5%),
Corynebacterium spp., Bacillus spp., Micrococcus spp.,
nopsinka Enterobacteriales, rpudbsl popa Candida (22,2-
27,7%), y 5,5-16,7% obcnenoBanubIXx — Bacteroides spp.,
Actinomyces spp., Neisseria spp.. KonauecTBo MHKpoopra-
Hu3MoB He npesbimano 4 lg KOE/T, n konebanock B mpene-
nax 2,77-3,87 1g KOE/T.

Hp BeIensuM B aHTpanbHOM M (DYyHIATBHOM OT/IENE Ke-
nmynka, JAIIK, numeBone coorBercTBeHHO B 44,4%, 33,3%,
5,5% u 60%. KomuuectBo Hp cocraBmsano 5,12-5,66 1g
KOE/r B numesoge, xenyake, AIIK. B monokynsType Hp
HE 00HApYKEH.

W3 6uonraros CO I1Y3 6onpHbIx ABX (puc. 2) BoicesHbI
Oakrepun 15 ponos: Staphylococcus spp.y 79,2% 00nbHbBIX
B cpenHem kommdectse 4,9 1g KOE/T, Streptococcus spp. 'y
58,3% (5,43 1g KOE/r), Corynebacterium spp. y 37,5% (3,66
lg KOE/r), Candida spp. y 33,3% (4,6 g KOE/r), Bacteroides
spp. 'y 42,86% (4,77 1g KOE/r). ¥V 35,7% 60s1bHBIX BbIIEISA-
muck S. aureus (3,15 lg KOE/r), y 29,2% — Lactobacillus
spp. (4,76 1g KOE/r), y 33,3% — Micrococcus spp. (2,8 1g

44

KOE/r), y 20,8% — OGakrepuu nopsinka Enterobacteriales
(4,5 1g KOE/r), Veillonella spp. (3,54 1g KOE/r). Hp BbIsiB-
nen y 16,7% OGonbubix (4,25 lg KOE/T). Actinomyces spp.
(3,06 lg KOE/r) — y 12,5%. B 4,2% ciydaeB BbLAEICHBI
Neisseria spp. (4,06 1g KOE/r), Enterobacter spp. (4,16 1g
KOE/r), Bacillus spp. (3,44 1g KOE/T).

B CO I1Y3 6onbhbix ABX nosBrsitores Veillonella spp.,
Actinomyces spp., Peptococcus spp., Enterobacter spp.,
Pseudomonas spp. BONbIINHCTBO BbIIEIEHHBIX MHKPOOP-
TaHWU3MOB TPOSIBIISUTN TIATOTCHHBIH MOTEHIMAN (TEMOJIN3UH,
neuutrHaza, PHK-a3a, mporeasa, ypeasa u jap.), BKIro4as
IIUTOTOKCUYECKUE CBOUCTBA.

N3 ouonrratoB CO I1Y3 npu permnuse SAB/TIK Bbine-
JICHBI TIPEICTABUTETN 28 POIOB MHUKPOOPTAHU3MOB (pHC.
2). B 100-40,6% cnyuaeB Beinenensl Staphylococcus spp.,
Streptococcus spp., 3HTepoOakrepuu, Bacteroides spp.,
Lactobacillus spp., Micrococcus spp., rpudst poga Candida.
B 23,6-12,3% cnyuaes, BeiceBanuchk Corynebacterium spp.,
Veillonellaspp., Actinomyces spp., Peptococcus spp., Bacillus
spp., Pseudomonas spp. MeHnee ueM B 8% 00HapyKUBAJIUCh
Peptostreptococcus spp., Neisseria spp., Prevotella spp.,
Citrobacter spp., Acinetobacter spp. n np. Hp Bbaensuiuch
y 33% OonpHbIX B konuyectBe 4,74 lg KOE/r. Komuue-
cTBeHHO nomuHHpoBanu (4,42-5,4 lg KOE/r) Hp, Gakre-
pun pontoB Streptococcus, Peptostreptococcus, Bacteroides,
Prevotella, Staphylococcus, Lactobacillus, Gaxtepun mo-
psnxa Enterobacteriales. B menbiiem konuuectse (3,15-4,4
lg KOE/r) BosiBnstmnck rpudsl poga Candida, 6akrepuu po-
noB Veillonella, Peptococcus, Corynebacterium, Neisseria,
Pseudomonas, Porphyromonas, Actinomyces u 1p.

AKTHBaLUS MyKO3HOH MUKPO]IOPbI OTMEUEHa HE TOJIb-
ko B [1Y3, HO u B oTnanénnbix ot He€ yyactkax CO. B or-
JAJICHUH OT SI3BBI M3 BUAUMO HEeM3MEHEHHOTO yuacTka CO
MUKPOOPTraHU3Mbl BBISBISUIUCH CYLIECTBEHHO dYallle, YeM
y 3I0pPOBBIX, XOTS B MEHbBLIEM BUAOBOM M KOJIMYECTBEH-
HOM cocTtaBe, ueM u3 [1Y3 (puc. 3). Staphylococcus spp.
BbIIesieHbl OT 41,7% o0cneoBaHHbIX B KonuyecTe 4,8 1g
KOE/T, Streptococcus spp. u Corynebacterium spp. —20,8%
(5,7 m 4,18 1g KOE/r cooTBeTcTBEHHO), Bacteroides spp.,
Enterobacteriales, Candida spp —12,5% (5,4,4,77u 2,76 1g
KOE/r), Lactobacillus spp., Micrococcus spp — 8,3% (4,24
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Puc. 2 Yacrora Beienenust uz 6uonraros [1Y3 CO xenyaka u JATTK 3nopoBbix u 6onbHbIX 1B, p<0,05.
Cron0O1ibI cIeBa HAMPAaBO: MEPBBI — 310pOBBIE, BTOPOii — OombHbIE ¢ SIBXK, Tpetnit — 6onpuble ¢ ABITK.
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Puc. 3 Criektp ¥ 4acTOTa BBIIEICHUS MUKPOOPTaHU3MOB U3 OTAAIEHHOTO OT 513BbI yuacTka CO 6onbHbIX SBX, p<0,05.

Cron01bl ciieBa HaNpaBo: MEPBbIA — AHTPATBHBIN OT/IEN XKEJNY/IKa, BTOPOIl — BU3yalIbHO 3710POBbIH YUaCTOK, TPETHI — (yHAAIbHBIN OT/IEI JKEeTy/IKa.

u 4,2 1g KOE/r), Veillonella spp. — 7,14% (2,77 1g KOE/T),
Enterobacter spp. n Peptostreptococcus spp. —4,2% (3,06 u
4,94 1g KOE/r). Hp BbifienieH OoT HEOONBIIOro yuciia 00Jib-
HBIX — 8,3%, HO B Oonbinux KonmyecTBax — 5,47 lg KOE/T
W3 dyHaanpHOrO oT/eNna XKemyaKka MUKpOQIIopa BblIeIcHA
B 4,2-16,7% cmydaeB B acconmanuu 2-3 KyJabTyp B KOJTHYC-
ctBe oT 2,76 no 3,39 lg KOE/r. Hp B dynmansHOM oTnene
He oOHapyeH. MUKpOOHBIH Mei3ak aHTpajIbHOTO OT/Aeia
JKETyJIKa CXOJCH C MUKPOOMOILIEHO30M o0nactu si3Bbl. Hp
BhIIeseH OT 29,2% GosbHbIX B konmdectse 5,23 1g KOE/T, T.
e. Ha 12,5% game, yem u3 [1Y3.

W3 BusyanbpHO HemzmeHnéHHoro y4yactka CO B oTnasieHuu
ot ITY3 JIIIK MUKpoOopraHu3Mbl BbIIEIEHBI B BUJE MUKPOO-
HOTO JIcOaaHca: B MEHBLIEM CIIEKTPE W MPOLEHTHOM COOT-
HoteHuu (puc. 4). B 20,8-50,9% BeisBnens! Staphylococcus
spp., Streptococcus spp., saTepodakTepum, Lactobacillus spp.,
Bacteroides spp., rpudsi pona Candida. Hp Beinenen B 14,2%
ciyydaes B konyectse 4,7 Ig KOE/r [peacraBurenu npyrux 12

ponoB u3onmpoansl ot 0,9-15,1% o06cnenoBaHHBIX OONBHBIX.
B rommuectBe Gonee 4 lg KOE/r BoisiBnens! Staphylococcus
spp., Streptococcus spp., Peptococcus spp., Lactobacillus spp.,
Veillonella spp., Prevotella spp., rpu0bi pona Candida.

MuKkpoOHBIH Neii3aK U3MEHSIETCS IPU SI3BEHHOM TIOpasKe-
nuu JI1K u B CO xenynka. B antpaibHOM OTEme KelryaKa
6ompuBIX ABJIIIK Ha 10-20% GombINe, 9eM Y 3M0POBHIX, BBI-
nensitores Enterobacteriales, Bacteroides spp., Micrococcus
spp., Tpudbl pona Candida. B konuuecTBEHHOM OTHOIICHUT
npesbimator 4 lg KOE/r Gakrepun pomos Streptococcus,
Staphylococcus, Bacteroides, Veillonella, Corynebacterium,
Peptococcus, mnopsiaka Enterobacteriales, TpuOoB poja
Candida. Tosensrores B konuaectse Oonee 4 g KOE/r 6ak-
tepun poma Pseudomonas, Proteus, Porphyromonas. Ha
10% wmenbiie Beigeneno Hp (34,37%), XoTa u B O0NbIINX
konunuectBax (5,18 Ig KOE/r). BonbmHcTBO MHUKpoopra-
HU3MOB BBIJICJICHO B acCOUUAIMK OT 3 70 6 KyJbTyp, 4TO
OoJIbIIIe, YeM y 3JI0POBBIX JFOICH.
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Pseudomonas spp.
Peptococcus spp.
Actinomyces spp.
Prevotella spp.

Bacillus spp.
Porphyromonas spp.
Neisseria spp.
Peptostreptococcus spp.
Eubacterium spp.

Puc. 4. CHGKTp " 4aCTOoTa BBIACICHUA MHUKPOOPTAaHU3MOB U3 aHTPAJIbHOTO U ¢)yHﬂaHLHOFO OTACJIOB JKEJIYyAKa, OTHAJIEHHBIX OT SI3BBI

yuactkoB CO oonbHbIX SABTIK, p<0,05.

Cron01ibl crieBa HapaBo: MEPBbI — aHTPAJIBHBIN OT/EN KEy/IKa, BTOPOH — BU3YaJIbHO 3/J0POBbIN Y4aCTOK, TPETHI — (yHIadbHBIN OTAEI JKEeNy/IKa.
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Puc. 5. Criextp u yactoTa BelAeneHHs MUKpoopranu3moB u3 CO xenynka 6onpHbIX XI, p<0,05.

Cron01bl ciieBa HaNpaBo: NEPBbIi — BOCMIAIICHHBIH Y4aCTOK, BTOPOH — BU3YalbHO 3/10POBBII Y4aCTOK, TPETHH — QHTPAJIbHBII OT/IEN XKENy/IKa, YeTBEPThIH — (PyH-

I[aJ'ILHbII\/'[ OTHCH XKEITyAKa.

B CO ¢ynnansHoro otnena sxenynka oonbHbix SIBATTK
(puc. 4), mo cpaBHeHuto co 310poBoit CO, nosBisiercs S. au-
reus (33,3% Boiaenennii), Peptococcus spp. (14,3%), Micro-
coccus spp. (42,8%), Gemella spp. (9,5%), Prevotella spp.
(4,76%), Actinomyces spp. (4,76%), Veillonella spp. (4,76%).
Ha 21% yBenuuuBaeTcs BblIEIEHUE IPYyTUX BUIOB cTa(uiIo-
KOKKa, Ha 31% — OakteponoB. OT MEHBIIETO YUCia 00cIie-
JoBaHHBIX OonbHBIX (14,3%) Beinensiercs Hp u B MeHbIeM
xoimnyectBe (4,04 Ig KOE/r). B xonuuectBe Oomnbiie 4 Ig
KOE/r Beinenens! Staphylococcus spp., Streptococcus spp.,
Bacteroides spp., Prevotella spp., Lactobacillus spp.

M3 6uonraros BocnaimeHHor CO OGompHbIX XI' yarie
BBISIBISUTHCH  Staphylococcus spp., Streptococcus spp.,
Oaktepun mopsiika Enterobacteriales, COOTBETCTBEHHO B
96,2%, 69,2, 57,7% ciyuaes (puc. 5). B 38,5% rpubsi po-
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na Candida, B 34,6% Lactobacillus spp., B 23,1% Micro-
coccus spp., Bacteroides spp., B 11,5% Corynebacterium
spp., Actinomyces spp, Neisseria spp., B 1,7% Veillonella
spp., B 3,8% Bacillus spp., Klebsiella spp., Proteus spp.,
Rhodotorula spp. BeineiaeHbsl MUKpOOpraHu3Mbl 17 ponos
u Buj0B B konuuectse oT 2,58 1g KOE/r no 4,63 1g KOE/T,
B cpeaHem 3,38+0,54 Ig KOE/r. B konuuecTse Goiee 4 1g
KOE/r Bwimenenst Streptococcus spp., Bacteroides spp.,
suTepodaktepuu, Veillonella spp., Neisseria spp., Lacto-
bacillus spp. Hp Beigenes B 19,2% cinydaeB B KOTUYECTBE
4,6 Ig KOE/T.

W3 BusyanbsHO HEn3MeHnéHHoro yyactka CO psiiom ¢ 30-
HOH THIIEPEMHH BO BCEX CITy4asiX BBICEBAIIUCH IPECTABUTE-
JIM T€X XK€ POAOB OAKTEPUil, KOIMYECTBO KOTOPBIX B CPEIHEM
cocrasisuio 3,64+0,53 Ig KOE/r, HO B MeHbIIIEM MPOIIEHTE



KNMHWMYECKAA NTABOPATOPHAA AVATHOCTUKA. 2020; 65(1)
DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-42-49

MWKPOBMONOTA

100 |

90 DO3aoposrie

80

70 | B Bosababie

60

50

40

30 H

20

10

0 H -
Q (] " = © 5 2] b = 0 © b = 5 S (]
o 3 ] ° = 2 s ° @ = ° 2 o © &
8 8§ 8. 8. %8s * 2 €53, 8 3 & & 5 3
oa 9 0d 0d 6a & gd Sa 22 8o 2o s S E£g &
Sn 902 0a 02 =0 Tt 98a 20 g2 S8 I E ] 2 =
2o 25 00 30 3 g 8o g T® 88 = T 9% 2
2> 2" & go > 8 85 25 8 §° - 2
] o o S © o - L] < Q
& = = = 7] - 2 c m o » 2

7 7 z © w o ¥

Puc. 6. Cniextp 1 yactoTa BeIAeIeHU MUKpooprann3mMoB n3 CO mumieBoaa 310pOBBIX JIHI U 00IbHBIX 330¢arutom, p<0,05.

CronO1bl ceBa HapaBo: MEPBbIA — 3I0POBbIE JIIOH, BTOPOI — 00JIbHBIC 330(h)aruToM.

cinydaeB. Hp 3 Bunumo HemsmeHéHHoro ydactka CO BbI-
neneH B 3,8% B konnuectse 4,22 1g KOE/T

IIpu nccnenoBannu 6monrtaros CO aHTPAIBHOTO OTAETA
xenyaka y OonpHbIX X' yaine BbIAETICHBI OaKTepHH poja
Staphylococcus (B 23,1% cny4aeB). Y 19,2% 00sbHBIX BbI-
SBJICHBI CTPENITOKOKKH, OT 15,4% — Gaxrepun npsaka Enter-
obacteriales, rpuobl pona Candida, ot 11,5% — Gakrepun
pona Veillonella, Lactobacillus, ot 7,7% — Bacteroides, ot
3,8% — Corynebacterium, Gemella, Micrococcus. Konuue-
CTBO MMKpOOpranusmoB koiebanocs ot 2,77 lg KOE/r no
4,34 1g KOE/T, B cpennem 3,6+0,54 1g KOE/r. Hp BoineneH y
7% obcnenoBanHbIX B KonuuecTse 4,34 1g KOE/T.

B dynnansaOM oTnene xemyaka npu X1 crexTp MUKpO-
(itopsl HeOOIBIION. KoJMyecTBO MUKPOOPTraHU3MOB KOJIe-
6anack ot 2,92 Ig KOE/r (Candida spp.) no 4,34 1g KOE/r
(Peptococcus spp.), B cpennem 3,778+0,51 1g KOE/r. B ko-
mnuectBe Oonee 4 g KOE/r Beinenensr Streptococcus spp.,
Peptococcus spp., Lactobacillus spp. Hp o1 B ofHOM citydae
HE BBISIBJICH.

B 30ne arpodpuu CO xenynka npu XI' B 100% oGHapy-
xKeHsl Streptococcus spp., B 83,3% — Staphylococcus spp.,
Bacteroides spp., sutepodakrepun, B 50% — rpubbl pona
Candida, B 3,3% — Veillonella spp., Lactobacillus spp., S.
aureus, B 8,3% —Corynebacterium spp., Micrococcus spp.,
Pseudomonas spp.. KomuaecTBo MUKPOOPTraHU3MOB KoJieOa-
nock ot 2,7 lg KOE/r (xopunebakrepun) o 5,3 1g KOE/r
(auTepobakrepun), B cpeanem 3,82+0,77 Ig KOE/r. Hp BbI-
nenel y 33,3% Oonbubix B konuuectse 4,2 lg KOE/r. Ilpu
XTI Beigenensr: Hp 41,7% Proteobacteria (69,3%), Firmic-
utes (14,7%), Bacteroides spp. (9,0%), Actinobacteria spp.
(4,3%), Fusobacteria spp. (1,3%).

N3 6uonraroB CO nuimeBoaa OOJIBHBIX 30(aruTomM w3
30HBI BocnanuTenbHo m3MeHEHHOW CO BBILAECTICHBI MUKPO-
opraHm3Mbl 15 poaos, 4To Ha 4 poxa Ooiible, YeM Y 3110-
poBbix nun (puc. 6). Yacro (y 93,75-50% OONbHBIX) BBI-
JeNsch Oakrepun pona Streptococcus, Staphylococcus,
Bacteroides, Lactobacillus, mopsinka Enterobacteriales.
Pexe, B 43,75-12,5% cny4yaeB oOHapy>KeHbI OaKTEpHH PO-
na Corynebacterium, Micrococcus, Bacillus, Veillonella,
Neisseria, Pseudomonas, rpudsl pona Candida. Y 6,25%
0ONBHBIX BBIJICNIEHBI Stomatococcus spp., Klebsiella spp., Hp.
YacTora BbelieneHus Stomatococcus spp., Staphylococcus
spp., Neisseria spp. na 23,75-7,5% Huxe, 4eM y 310po-

BBIX Jsroneit (p>0.05). [loBbImIeHHe YacTOTHI BEIACIICHUS
Ha 17,5-45% otmeueno y Streptococcus spp., Bacterodes
spp., sutepodaxrepuii, Corynebacterium spp., Micrococcus
spp. (p<0,05). TlosiBunmuce Oakrepun ponoB Bacillus,
Pseudomonas, Klebsiella, rpubst ponma Candida. Komu-
4eCTBO MHUKpOOpraHu3MoB B mpexenax ot 3,16 lg KOE/r
(Corynebacterium spp.) no 6,2 1lg KOE/r (Stomatococcus
spp.), B cpenaeM 4,55+0,767 lg KOE/r, uto Gonbline, yem
y 3mopoBeix miomed Ha 0,6+0,88 (p=0,048). Brimencnme
Hp cuusunace ¢ 60% mo 6,25% (p<0.05) mo cpaBHEHUIO ¢
TpyMIIOi 310pOBBIX, KoiuuecTBo ¢ 5,66 Ig KOE/T no 4,5 Ig
KOE/r. B moHOKYnBTYpe Hp He BBISBICH.

B 30H€ BocalIuTENbHO-13BEHHBIX [TOPAXKEHUH ITUILIEBOAA,
B [1Y3y 60onmbubix SIBXK u SIB/IK BhIsiBICH 1cOMO03, BEIpaka-
Io1uiics B yBEIMYEHHUH CIIEKTPa U KOJIMYECTBAa MUKPO(IIOPEI,
TMOSIBIICHUM HETUIUYHBIX JIIsL JJAHHOTO OMOTONa OaKTepHid.
MuKpoOHOIIeHO3 BKITIOYAI 10 28 POIOB MUKPOOPTaHU3MOB C
yMeHbleHreM Bolaenenus Hp. 1o yactore BctpeyaeMocTy U
KOJIMYECTBY npeodnarot Staphylococcus spp., Streptococcus
spp., Bacteroides spp., Lactobacillus spp., Corynebacterium
spp., Enterobacteriaceae, rpubdbl pona Candida. B ouare no-
PpaXkKeHUs MOABIIAIOTCS MUKPOOPTaHU3MBI B KOJIMYECTBE OOJIb-
e 4 1g KOE/T; uTo yka3biBaeT Ha MPUYACTHOCTH MX K HeOma-
TONPUSATHOMY Pa3BHTHIO 3a00JI€BaHUsI.

N3yuenue ¢GepMEHTATUBHBIX CBOWCTB KIMHHUYECKUX
U30JITOB U3 nopak€HHbIX ydacTkoB CO 330¢aro-ractpo-
JIyOJICHAILHOW 30HBI IOKA3aJl0, YTO OHH MMEIOT BBICOKHE
MOKa3aTelu MPH3HAKOB, KOPPEIUPYIOUIMX C IaTOreHHO-
cTb10. [0 cpaBHEHUIO ¢ OakTepusiMH, BeIAETICHHBIME co CO
3JI0pPOBBIX JItOZEll, B OoJblIeM 4HCie CclydaeB OOHapy»KH-
BAIOTCS TEMOJHUTHYECKUE CTAQHUIOKOKKH, CTPENTOKOKKH.
'emMonuTHYECKON aKTUBHOCTBIO OONIalalid ILITAMMBI OaKTe-
puit ponos: Neisseria, Bacillus, Veillonella, Peptococcus,
Pseudomonas, E. coli. Beinenstorcss 6akTepun ¢ JCIUTH-
HA3HOW aKTUBHOCTHIO: CTA(UIOKOKKH, CTPENTOKOKKH, Oa-
LWJUTbI, KOPUHEOAKTEpUH, TICEBIIOMOHAJIbI, JYHTEpOOAKTE-
pun. BeisBnstorea mrtamMmbl ¢ PHK-a3Ho#l akTHBHOCTEIO:
TICEBIOMOHA/IbI, CTA(DMUIIOKOKKH, CTPENTOKOKKH W Jaxe
nakroOarmiuiel. KazenmHoIMTHYECKAsT aKTUBHOCTh OTMEYe-
Ha y NICEBAOMOHAJ, CTPENTOKOKKOB, OaKTeponI0B. Ypeasa,
kpome Hp, npoxynupyercs nenToKoOKKaMH, MUKPOKOKKaMH
CTPENTOKOKKaMH, CTA(QHIOKOKKaMH, KPUIITOKOKKAMH, TICEB-
JoMoHaamu, Tpudamu pona Candida.
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LIMTOTOKCHYECKUMH CBOMCTBAMH O0JIaa0 OONBIINH-
CTBO BBLAETICHHBIX MUKpoOprann3MoB co CO GomnbHbIX: Hp,
CTa(QUIOKOKKH, CTPENTOKOKKHU, MENTOKOKKH, MHKPOKOKKH,
JTAKTOOAKTEpUH, aKTHHOMMIICTBI, IICEBIOMOHAIBI, YHTEPO-
OakTepuu (LUTPOOAKTEPHI, CEPPALIUH, AlIMHETOOAKTEPHI, E.
coli), rpudsl pona Candida. OnpenerneHue MUTOTOKCHYE-
cKkoro sieicTBust Oakrepuii Ha kietkn HEp-2 nmoarBepixknaer,
gqro YIIM MOryT OBITH IPUYACTHBI K PA3BUTHIO ITATOIOTH-
YECKOTr'o Mpoliecca B 30HE BOCHAINTENBHO-I3BEHHOTO MTOpa-
xenus CO numeBofa, sxenynka, AITK [22].

I'pamnonoxutenbHble KOKKH, BblAenaeHHble U3 CO mnu-
meBosa, xenyaka, JIIK y 6oipubix 330¢arutom, XI™ u SIb
B 85,7-94,7% cnydaeB ne obnanatot AJIA. Y Corynebacte-
rium spp. orcytctBue AJIA ormeueHo B 62,5% cityuaes. B
14,3-33,3% cnyuaeB BbLIETICHBI CTA(UIOKOKKH U CTPEIITO-
KOKKH, IIPOAYLUPYIOIINE JIU30IIUM, YTO TIO3BOJISIET OTHECTH
9TOT MpPH3HAK K (haKTOpaM, OMPENEIISIONINM CEeIeKTHBHbIC
IIpeuMylIecTBa OaKTepHuil MpU BBDKUBAHUU B MUKPOOHOILIE-
no3ze. [Ipoaykuus E. coli n Lactobacillus spp. 6axrepuonu-
HOB W MHKPOLIMHOB BayKHA /ISl BBUKHBAaHHUS B MUKPOOHOIIE-
Ho3e. L. johnsonii, L. murinus, L. reuteri MOTYyT HETaTUBHO
Bo3xeiicTBoBaTh Ha Hp mocpencTBoM BblAEIEHUS MHIMOU-
pyummx poct BemecTs [23].

AJre3uBHBIE CBOWMCTBA BBISIBICHBI TPAKTHUECKH Y BCEX
uccienyemMbix Oakrepuil. B Gonblei crenenu cpeHuil mo-
kazarenp anare3nn (CITA) 3-5 Gakrepuii Ha KieTke 0OHapy-
KEHBI y Oaktepuit pona Serratia, Alcaligenes, Escherichia,
Acinetobacter, Pseudomonas, Staphylococcus. Y Hp CIIA B
cpenHeM cocTaBui 1,5.

Obcyrcoenue. MUKpoOHOILIEHO3 30HBI BOCTAINTEIHEHO-
SI3BEHHBIX TOPaXCHUH THIIeBoaa, kenynka, JIIK mpu 330-
¢darure, XTI, SIb mo3BoissieT yTBEpKIaTh, YTO peub HIET O
qucOKro3e, BBIPAKAIOIIEMCS] B YBEJIMYEHHHM BUAOBOIO H
KOJIMYECTBEHHOTO COCTaBa MHUKPO(IOPHI, MOSIBICHUH He-
TUNHYHBIX JJIsL JAHHOTO OMOTOINa OaKTepuil ¢ MpU3HAKaMH
MMaTOreHHOCTH (TeMOJINTUYCCKOM, senuTuHasHou, PHK-
a3HOM, Ka3eMHOIUTUYECKOM, KaTajla3HOM, ypea3HoW, LUTO-
TOKCHYECKOH aKTHBHOCTBIO). JJoMUHHpYOImAas MUKPOQIIO-
pa OomnpHBIX B mopaxk&éHHoit CO kpome Hp, mpeacrasiena
arpecCUBHBIMHM LITAMMAaMU CTPENTOKOKKOB, CTa(pHIOKOK-
KOB, TIETITOKOKKOB, TICEBIOMOHA/I, TAKTOOAKTEPHiA, Oarni,
kopuHeOakTepuit U Apyrux YIIM, kotopblie MOTyT OBITh
MIPUYACTHBIMU K YTSHKEICHHUIO MAaTOJIOTHYECKOTo IpoLecca.
B nopaxénnoit CO cpeau HopmanbHbix ooutarenent JXKT
TIPOMCXOANT CEJIEKIHS ITAaMMOB OaKTepuil C MaTOTeHHBIM
MTOTEHIINAJIOM U MX YCHJIIEHHOE Pa3MHOKEHHE.

JucOno3 MOXKeT BECTH HE TOJBKO K YBEITHMYCHUIO BO3-
MOXHOCTH 3apak€HMs IMaTOT€HHbBIMH MHKPOOaMH, HO H
VYIIM tpanzutopnoit HM®. [lncOno3 xapakrepusyercs uc-
YEe3HOBCHHUEM HMJIH CHIDKCHHUEM IO/ ISIIMOHHOTO YPOBHS Psi-
na obnurarHeix nipencrasureneii HM® (6udumodakrepuid,
JaKToO0aMII, OaKTEPOUIIOB U IP.), YBEJINYEHHUEM YaCTOTHI
BBISIBIICHUSI U KOJIMYECTBA IMpeJCTaBUTeNel (akynbTaTHB-
HOU e€ 4acTH (TpaMOTPHLIATEIbHBIX OAKTEPHii, B YACTHOCTH,
M3MEHEHHBIX AIIEPUXUil, KJIeOCHesT, FTeMOIUTUYECKUX CTa-
(DMITOKOKKOB U [Ip.), TIOSIBJIGHUEM HEOOBIYHBIX ISl JAHHOTO
6uoTona BuOB. [24-27].

B »tux ycnosusx npeacrasurenn HM®, obnanas onpe-
JeNEHHBIMU MEXaHU3MaMH INPIKUBICHUS, CIIOCOOHBI BbI-
3bIBaTh 3a00JICBAHUE NPU CHIKEHUM HMMyHHTeTa. YIIM
MOTYT OBITh IPUYACTHBI K HHPEKIIMOHHOMY MPOLECCY MpH
CHUKCHHON €CTECTBEHHOW PE3UCTEHTHOCTH OpPraHu3Ma XO-
3siMHA, T. €. pu uMMyHonedunute. Muorue YIIM, takue
Kak Proteus vulgaris, Klebsiella pneumoniae, Pseudomonas
aeruginosa W 1p., paccMaTpuBaeMble B KauecTBe BO30YIH-
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teneir ICMII, oTHOCAIMECS K TPAH3UTOPHON HOPMAIBHOMN
MHUKpodIope, 001a1ar0T (GakTopamMy MaTOreHHOCTH.

IIpu o6ocrpernn b, XI, 9330dparura B 30HE
BOCHAJINTEIEHO-OPO3UBHO-SI3BEHHOTO MPOIIeCcca MMEETCSI MU~
KpOOHBII ncOaanc, BBIPKAIOIINICS B YBEIHMYCHHN CIICK-
Tpa U KoIuuecTBa BeiAeIsaeMbix YIIM, ¢ ycuneHuem BbIpa-
JKEHHOCTHU NPHU3HAKOB NaTOI€HHOCTH. TpynHO NpencTaBUTh,
4yTt0 Hp B 3THX yCIOBHSAX BBICTYIACT JHIUPYIOIIHM areHTOM
B aCCOLMALMK C MAaTOTCHHBIMU IITAMMAMHU CTPETTOKOKKOB,
CTaUIOKOKKOB, KOpUHEOAKTEPHIA, JHTEpOOAKTEPHA, TPHOOB
pona Candida n npyrux npencrasutesneid YIIM nanHbpIx Ono-
TONOB. Haimm naHHBIe yKa3bIBalOT HA BO3MOKHOCTH Pealu-
3allMM MPU3HAKOB MATOTeHHOCTH BBISBISIEMBIX MHKPOOpPTa-
HU3MOB. [Ipu 06ocTpeHnn u3yyaeMbix 3a00n€BaHUM creqyer
roBoputh 0 Hamuuu B CO mopaxEHHBIX OpraHoB c(hopMu-
POBAHHOTO TAPa3UTOIIEHO3a, OOYCIOBICHHOTO CHM)KCHHUEM
MECTHOM M OOIIeH PEe3UCTEeHTHOCTH. DTO IMOATBEPIKIACTCS
JAHHBIMH, MOKa3bIBAIOLIMMH, YTO HAPYLIEHUs MHKPOOHOIO
OajaHca pU yKa3aHHbIX 3a00JI€BaHUAX IPOUCXOIAT Ha (poHE
M3MEHEHUI IMMYHHOTO CTaryca OOJbHBIX.

Jliis caHanuu nMopaxEHHOTO y4acTka HeoOxoaumo n3ba-
BUTBCSA OT MUKPO(IIOPHI C BBIPAXKEHHBIMU IIPU3HAKAMH I1a-
TOI€HHOCTH, BOCCTAHOBUTb MECTHBIA U OOLIMI MMMYHHBIH
CTaTyC W 3aCeIHUTh MOPAKEHHYIO 30HY NPOOHOTHYECKHUMHU
Oakrepusimu-antaronucramu YI1M.

s peiieHus 3TUX 3a7a4 HEOOXOAMMO 3HATh UyBCTBU-
TEeIBHOCTh BCeX YIIM, KOTOHU3UPYIOIUX MATOJOTHYECKUN
o4ar, K aHTUMHKPOOHBIM TIpernaparam, yMeTb NpPaBHUIEHO
OCYHIECTBIISTh aHTHOMOTUKOTEPAIIHIO IpernaparaMu [28,29],
KOTOPBIC TIPOSIBIISIFOT HE TOJBKO OAKTEPUOCTATUICCKUHN A(-
(hexT, HO ¥ crTOCOOHBI BOCCTaHABIMBATh IMMYHHBIH CTaTyC,
oOnanark COpOLIMOHHOM, MPOTHBOBOCIIAUTEILHON aKTHB-
HOCTBIO U JIp. OJIE3HBIMU CBOMCTBaMH.

Ipu oboctpenmn Sb, XI, 330¢paruta B CO nmmeBona,
xemynka, UK mpoucxomut aktuBamms YIIM, Bkimrodas
Hp, xapakrepusyromascsi yBeJIM4eHHEM BHIOBOTO M KOJIH-
YECTBEHHOIO COCTaBa, yCHIeHHeM (DepMEHTaTHBHOM U LHU-
TOTOKCHYECKOW aKTUBHOCTH, YTO MOXET CIOCOOCTBOBATH
MOAJICP’KAHUIO BOCTIAIUTEIbHO-HEKPOTHYECKUX POLIECCOB
¥ TOPMO3UTH JIMKBUJIALIMIO IATOJIOTMYECKOro mporecca. AK-
TUBAIMS MYKO3HOW MHKPOQIIOPHI CBSI3aHa C BOCTIATUTEIILHO-
Hekpotuaeckumu nporeccamu CO T'/13, cHmkeHneM MecT-
HBIX M 00IIMX (haKTOPOB KICTOYHOTO U TYMOPAIIbHOTO UMMY-
HUTeTa. J[)15 BOCCTaHOBIEHH HOPMaJIbHOTO MUKPOOHOIIEHO32
HEoOX0MMa KOPPEKIHs C UCIOIb30BAHNEM TIPETIapaToB, 00-
TaJaloNrX aHTUMUKPOOHOH aKTHMBHOCTBIO, COPOIMOHHBIMH
1 UIMMYHOMOIYAUPYIOLIMMH CBOHCTBAMHU.

®unancupoBanue. Vcciedoganue ne umeno CHOHCOP-
CKOIL NOOOEPIHCKU.

KonduukT nunrepecoB. Asmopul 3aaénaiom ob omcym-
cmeuu KOHGIUKMA UHMeEPecos.
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Ko3nos A.B., Jlamun A.B., ecTtkos A.B., lycakosa O.A., Monosa E.N., »Kene3HoBa E.A.

CTPYKTYPA YCJIOBHO-NMATOTEHHOW MUKPO®JIOPbI, BbIAEJIEHHOW
N3 YPOFEHUTAJIbHOIO TPAKTA MEHLLWH MPU NATOJIOTMYECKOM
TEYEHUW BEPEMEHHOCTU

OrbOY BO «CamapcKuii rocyfapCcTBEHHbIV MEAULIMHCKII yHBepcuTeT» MuH3gpasa PO, 443099, Camapa, Poccus

Cmpykmypa MuKpoghiopul ypo2eHUmanbHo20 MpaKkma JHCeHWuHbl 6apuadelbHa u pAsHO0OPA3SHA, USMEHEHUE ee KaYeCMBEHHO20 U KO-
JIUYECBEHHO20 COCMABA MOJNCENT GIUSMb HA PAZIUYHBLE (DUIUOIOSUYECKUE NPOYECC] 8 OP2AHUSME JHCCHUJUHE, 8 INOM YUCTe U HA Mme-
yeHue bepemMeHHoCU. B OaHHOM Ucciedo8anu nPOAHATU3UPOBAHbL Pe3yibmantvl nocesos 1415 06pasyos mouu u omoensemozo yep-
BUKATLHO20 KaHana DepeMeHHbIX dceHuuH. Budosas uoenmugpuxayus nposoounacy memooom MALDI-ToF macc-cnekmpomempuu
npu nomowu macc-cnexkmpomempa Microflex LT (Bruker®). B cmpykniype Mukpoghiopel yepeukaibho20 KaHala npeoonadanu 2pam-
nonoxcumenvruvle bakmepuu (69,5%), cpeou komopwix npesanuposanu Staphylococcus spp., Enterococcus spp. u Lactobacillus spp.
Cpeou epamompuyamenshulx 6axmepuil uauye Opyux 6Cmpedanucs MUKpoopeanuzmsl nopsoka Enterobacteriales, npeobnadarowum
81O00M cpedu komopbix okasanacs E.coli. Taxoice uz mamepuana yepsukaibHO20 KaHaia ObLIu 8b10e1eHbL OPOACHCENOOOOHbIE 2pUbbI,
ux konuvecmeo cocmaguno 11% om obuezo uucna noce6os. Kauecmeennvlii Mukpoouono2ueckuii cocmag Mouu Obiit npeocmasnen
epamnonodcumenvrou nopoii (68,7%,), epamompuyamensnoti propou (30,1%) u epudamu pooa Candida (1,2%,). 3amemno 3nauu-
menbHoe npeobaadanue KoazyiasoHe2amugHuiX cmaguiokokkos (97,3%) nao koazynazononoxcumenvrvivu (2,7%) 6 cmpykmype
2PAMNONONCUMETLHBIX MUKPOOp2auzmos. Cocmas apamompuyamensHoil (iopsl NpeumyuecmeeHHo npedcmasien 6akxmepusimu
nopsioka Enterobacteriales (71,4%). B pe3ynomame ucciedosarus Obliu Gbla671eHbl MUKPOOPSAHUZMbL, KOMOPbLE MO2YN Oblmb Npu-
YUHOU BO3HUKHOBEHUSL NOCTIEPOOOBLIX OCIONCHEHULL U PA3BUMUSL BOCHATUMETbHBIX 3A001€6AHUL HOBOPOICOCHHO2O, YMO 2080PUM. O
HeobX00UMOCmU NPOBEOEeHUs. Pe2YISIPHO20 MUKPODUOIOSUYECKO20 UCCIe008aHUs OJisl OEPEMEHHbIX.

KnrmoueBbie ClOBa: OepemMeHHOCHb; MUKPODIOPA; YEPBUKANbHBLIL KAHAT, MOYENON060U MPAKM, HOBOPOIICOCHHbLE,

Jas umrupoBanus: Kosnos A.B., JIamun A.B., ’Kecmkos A.B., ['ycakosa O.A., [lonosa E.U., JKenesnosa E.A. Cmpykmypa
VCAOBHO-NAMO2EHHOU MUKPOPIIOPbL, 8bLOCLEHHOT U3 YPOLEHUMAIbHO20 MPAKMA JHCCHUUH NPU NATNOIOSUYECKOM MeYeHUU
bepemennocmu. Knunuueckas nabopamopras ouaznocmura. 2020,65 (1): 50-54. DOI: http.//dx.doi.org/10.18821/0869-2084-
2020-65-1-50-54

Kozlov A.V., Lyamin A.V., Zhestkov A.V., Gusyakova O.A., Popova E.I., Zheleznova E.A.

THE STRUCTURE OF CONDITIONALLY PATHOGENIC MICROFLORA, ISOLATED FROM THE UROGENITAL
TRACT OF WOMEN WITH PATHOLOGICAL COURSE OF PREGNANCY

Samara State Medical University, 43099, Samara, Russia

The structure of the microflora of the urogenital tract of a woman is variable and diverse, changing its qualitative and quantitative
composition can affect various physiological processes in the body of a woman, including the course of pregnancy. In this study, the results
of cultures of 1415 samples of urine and cervical canal discharge of pregnant women were analyzed. Species identification was carried
out by MALDI-ToF mass spectrometry using Microflex LT (Bruker) mass spectrometer. Gram-positive bacteria (69.5%) dominated the
structure of the cervical canal microflora, among which Staphylococcus spp prevailed., Enterococcus spp. and Lactobacillus spp. Among
gram-negative bacteria most often encountered microorganisms of the order Enterobacteriales, the predominant species among which
was E. coli. Also, yeast-like fungi were isolated from the material of the cervical canal, their number was 11% of the total number of
crops. Qualitative microbiological composition of urine was represented by gram-positive flora (68.7%), gram-negative flora (30.1%)
and Candida fungi (1.2%). There is a significant predominance of coagulase-negative staphylococci (97.3%) over coagulase-positive
(2.7%) in the structure of gram-positive microorganisms. The composition of gram-negative flora is mainly represented by bacteria of the
order Enterobacteriales (71.4%). The study identified microorganisms that can cause postpartum complications and the development of
inflammatory diseases of the newborn, which suggests the need for regular microbiological examination for pregnant women.
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Beeoenue. bepeMeHHOCTh SBISCTCS OIHUM W3 CaMBIX
CJIOKHBIX (PU3UOIOTUYECKUX MPOIIECCOB B OPraHU3ME JKEeH-
muHbl. Ha TedyeHne OEpeMEHHOCTH BIHUSET 3HAYMTENILHOE
KOJIMYECTBO 3K30- M SHJIOTCHHBIX (PAKTOPOB, MHOTHE H3 KO-
TOPBIX HE MOAJAFOTCS TOYHOM OLIEHKE U MPOTHO3UPOBAHUIO.
Cpenu >HIOTEHHBIX (AKTOPOB, MMEIOIIUX TECHYIO B3aH-
MOCBSI3b C T€UEHHEM Ipolecca 0epeMEeHHOCTH, BO3HUKHO-
BEHHEM TIOCJICPOJIOBBIX OCJIOXHEHHH, (POpMHpPOBaHHEM
MMMYHHOTO CTaTyca HOBOPOXKICHHOTO, MOJKHO BBIJICIUTh
MHUKPOOUOJIOTHYECKUH COCTaB YPOr€HUTAJIbHOIO TPaKTa:
LIEPBUKAJILHOTO KaHaJla, BJarajauila, yperpsl. Mukpodiopa
JTAHHBIX JIOKYCOB B 3aBUCHUMOCTH OT CBOETO COCTaBa MOXKET
CITy)KUTb 100 (PaKTOPOM, MOJAEPKUBAIOIINM TEYEHUE HOP-
MaJIbHOH OEpeMEHHOCTH M MOCIEPOAOBOrO MepHoaa, 100
(hakropom arpeccun [1].

JKeHnckuii MOYETIONOBOM TPaKT SIBISIETCS OAHON M3 ca-
MBIX Pa3HOOOPA3HBIX MO MUKPO(IOpe Cpel B OpraHu3Me.
Ero mMuxpoOHBIM neW3ax OTIMYaeTcs BapHaOeIbHOCTHIO
KaK KaueCTBEHHOTO, TaK M KOJMYECTBEHHOTO cocTaBa. Bo
BpeMsi OEpEMEHHOCTH B OPraHU3Me KEHIIUHBI TPOUCXOIST
100ajJbHbIe METa0OoNINYecKUe HM3MEHEHHs, MPHUBOJSILNUE,
B TOM 4YHCJ€, K M3MEHEHHI0O MHUKPOOMOTHI MOYENOJIOBBIX
nyteit [2]. [Ipeobnamaromme B HOpMe Lactobacillus spp.
3a cyeT BBIPAOOTKH MOJIOYHON KHCIIOTHI U MEPEKUCH BOIO-
poAa TMOLAEPKUBAIOT MOCTOSIHCTBO pH yporeHuTambHOro
TPaKTa U NPENATCTBYIOT KOJOHU3ALUK YCIOBHO U 0OIUrar-
HO TaTOTeHHOU (uopbl. [Ipruem cymecTByeT KOppesus
MEX/1y OMOXMMUYECKON aKTUBHOCTHIO BH/JIA JIAKTOOAIIMIUT U
CKJIOHHOCTBIO K Pa3BUTHIO y MALMEHTOK IUCOMOTHYECKUX
COCTOSIHAH CITU3UCTBIX 00O0JIOUEK yPOTCHUTAIHHOTO TPaKTa
[3]. Tak, ompeneneHHbIe BUABI IakTOOaKTepuii (L.crispatus,
L.gasseri) yaie BCTpe4atoTCs IPU OTCYTCTBUHU OaKTepUalIb-
HOT'O BarnHo3a, a L.inners — y NallUeHTOK ¢ OaKTepHUaIbHbIM
BarmHO30M. B 1menom, Lactobacillus spp. ciy>XuT cBOero
poaa «uaeanbHbIM KOMIOHEHTOMY JUIS IaHHOH MHKpPOOHO-
JIOTMYECKOW HUIIHU, BBIMOIHSA BCe (DYHKIMHU JUI O AEpIKa-
HUSl OMOXMMUYECKHUX KOHCTAHT. [losBI€HHE MHBIX MHUKpO-
OpPTaHM3MOB MOXKET MPUBOJAMTH K M3MEHEHHSM BOCITAJIH-
TEJILHOTO XapaKTepa Wi MeTaboIMYeCKUM HapyIeHusM. B
nocJeHee BpeMs LNUPOKO 00CyKAaeTcs ponb Streptococcus
agalactiae Kak IPUYIMHBI PA3BUTHSI TTOCIIEPOIOBOTO CETICHCa
[4], BOSHUKHOBEHUS! XOPHOHAMHHOHHUTOB [5], 3HIOMETpH-
TOB [6], mpeHaraabHOU rubenu mioaa [7], oTpuIaTeIbHOTo
BIIMSAHUS HA OPraHU3M HOBOPOXJIEHHOTO [8].

JlaBHO JTOKa3aHO OTpuIATenbHOE BIustHUE Staphylococ-
cus aureus Ha MaTePUHCKAN OPraHU3M M OPTaHU3M IUIOJA.
Tak, Bo Bpemsi OepeMEHHOCTU OJJHON M3 HanOoJIee BaXKHbBIX
MULIeHeH S.aureus ABISIOTCS IUIOAHBIE 000JI04YKH. Pa3Bu-
THE XOPMOHAMHHUOHHUTOB BEJIET K Pa3pbIBY TUIOJHBIX 000JI0-
YeK W HACTYIUICHUIO MPEeXIEBPEMEHHBIX ponoB. Emie onHo
OIaCHOE BIIUSHUE S.aureus MOXKET MPOABIATHCSA B Hapylle-
HUM MMMYHHOH TOJIEPAHTHOCTH CHUCTEMBI «MaTb-ILUIOI» 3a
CYET aKTUBAIIMU IUTOKWHOBBIX peaknnii [9]. Inox u HOBO-
POXIEHHBI peOCHOK HE MEHee IMOJBEpP)KEH OTpULATElb-
HOMY BIMSHUIO S.aureus. K caMbIM OIaCHBIM COCTOSHUSIM,
BBI3BAaHHBIM S.aureus OTHOCHUTCSI CEIICUC HOBOPOXKICHHBIX
[10].

MHeHue 0 Koaryina3oHeraTHBHBIX CTa()MIIOKOKKaX HOJI-
roe BpeMs OBbLIO HEKAaTerOPUYHBIM: CUHTAJIOCh, YTO OHH
MOTYT SIBJISATHCSI YacThIO HOPMATBHOW MHUKPOQIOPHI ypo-
TEHUTAIILHOTO TpakTa 0e3 SIPKUX OTPHUIIATECIBHBIX BO3/CH-
cTBUM Ha Hero. Ha maHHBII MOMEHT poJib MHKPOOPTaHU3-
MOB JaHHOH I'PyMIIbI IEPECMaTPUBAETCS, B TOM YHCIIE U3-32
YBEIMUCHHST YHCJIa THOWHO-CENTHYSCKUX OCIOKHCHHUH Y
HOBOPOXJICHHBIX, 00YCIIOBICHHBIX KOAryJaa30HeTaTHBHBIMH

MWKPOBMONOTWIA

craduiokokkami [ 11]. BeisicheHo, 4To (hepMeHTaTHBHAS aK-
TUBHOCTHh HEKOTOPBIX IITAMMOB S.epidermidis CUIbHO TIPU-
OmmkeHa K akTHBHOCTH S.aureus [12], yTo cmocoOCTByeT
BO300HOBIICHHIO BOTIPOCA O POIIU KOATYIa300TPUIIATEIIEHBIX
CTa(HUIOKOKKOB B MHKPO(IIOpE YPOTeHUTAILHOTO TPAKTA.

3navuenue Oakrtepuil mopsinka Enterobacteriales B co-
CTaBe MUKPOOHOTO TIel3a)ka CIMU3UCTBIX YPOT€HUTAIBHOTO
TpaKTa CYMTACTCS OJHO3ZHAYHBIM: HAJIMUUE JTaHHBIX Oakre-
pHii IPUBOIUT K BO3HHMKHOBEHHIO BOCHAIUTENBHBIX 3a00-
JIEBaHUH IOJOBBIX OPraHOB, CIIOCOOCTBYET PAa3BUTHUIO BOC-
xomsuux nH(pexnuii nouek [ 13], yBeTnunBaeT prcK OCIOX-
HEHUH B mociepoaoBoM niepuoze [ 14].

Taxke HEMaJOBAXKHBIMH YYaCTHUKAMH Pa3BUTHUS TaTO-
JIOTMYECKHX IIPOLIECCOB MOT'YT SBIATHCS MUKPOOPTaHU3MBI
pona Enterococcus. XoTsl B psijie Clly4aeB JJaHHbIC OaKTepHH
CYUTAIOTCS YaCTbI0 HOPMAIBbHOW MHUKPO]IOPHI CIM3UCTHIX
000J104€K, HO MOTYT BBIAENATHCA B IOCEBAX y JKEHIIHUH C
apos3ueit meldkn MaTku [15], mpex1eBpeMeHHBIM H3JINTHEM
OKOJIOTUTOJHBIX BOA [16], @ Tak)Ke MOTYT CIYXHTb MPHYIH-
HOU MOCJIEPOOBOrO SHIOMETPHTA.

Takum 00pazoM, ompeneseHHe COcTaBa MHUKPOOHOTEHI
YKEHCKOTO MOYETIOIIOBOTO TpakTa BO BpeMs W mociie Oepe-
MEHHOCTH MOXKET 3HAYUTEIHHO TOBIUSATh HA TPOTHO3UPO-
BaHME ¥ NPO(MUITAKTUKY BOSHUKHOBEHHS HHTPA- U MOCIEPO-
JIOBBIX OCJIOKHEHHUH, a TaKXkKe Ha Pa3BUTHE BOCTIAIUTEIILHBIX
3a00J1eBaHUNl HOBOPOXKAEHHOIO.

L{envio pabOTHI ABISETCS OLICHKA KAYECTBEHHOTO U KOJIH-
YECTBEHHOIO COCTaBa MHKPOOHOTHI MOYEIOIOBOIO TPaKTa
OepeMeHHbIX JKeHIIHH.

Mamepuan u memoosi. VccnenoBanne mpoBenEeHO Ha
6a3ze mukpoouonornueckoro otnaena KJJI Kimnuk ®I'BOY
BO «Camapckuii rocynapcTBeHHbIA METUITUHCKUN YHUBED-
cuter» Munsapasa Poccun. Marepuan oT manieHTOK Co-
Oupascsi 0OIHOPa30BBIMU BaTHBIMU TaMIIOHaMH, JIOCTAaBKa B
nabopaTtoprio COOpPaHHOTO MaTepuana OCYIIECTBIIACH B
CTEPHIbHBIX OJHOPA30BBIX MPOOUPKAX C TPAHCIOPTHBIMU
cpenamu. [ToceB Marepuarna MpOBOIIN HA IJIOTHBIC MATA-
TETBHBIC CPEBl: 5% KPOBSHON arap, KOMMEPYECKHUE XPOMO-
reHHbIe cpenbl, cpeny Cadypo, arap Dujio. MukyOanus mo-
CEBOB OCYILIECTBIsIOCH Ipu Temneparype 37°C B TeueHue
48 gacoB. lyis BUIOBON MACHTHU(HUKAIMK HCHOIH30BAIICS
meton MALDI-ToF Mmacc-criekTpoMeTpuu NpH TOMOIIH
Mmacc-crekrpomerpa Microflex LT (Bruker®).

Pezynomamul u oocyscoenue. Beero 3a 2017 1. 6pu10
npoBezneHo 1415 uccnenosanuit, B 54,9% cnyuaeB BbIsIBIIE-
HBI TTOJIOXKUTENbHBIE TOCEBBI. J0JII0 MOIOKUTEIBHBIX IOCEe-
BOB COCTaBWJI MaTepHall U3 LiepBUKaIbHOro KaHana (81,1%)
u Moua (18,9%) 6epeMEeHHBIX JKEHIIMH.

CrpyKkTypa MUKpOOHOTHI LIEPBUKAIBHOTO KaHaja Mpe.-
CTaBJIeHa TPaMIIOIOKUTENbHON (69,5%), rpamMoTpULIaTeIb-
Holt ¢uopoit (19,5%) u rpubamu (11%). B coctaBe rpam-
TIOJIOKUTEIBHOM (BIIOPHI JIHIUPYIOIYEO TIO3UITHEO 3aHIMAITH
Staphylococcus spp. (45,2%), Enterococcus spp. (28,4%), a
takxe Lactobacillus spp. (20,5%). Cpenu cTaduIOKOKKOB
yarie BBIIEISUINCH KoarynasoHerarnBHble BHIBI (90,9%),
peuMyIIecTBeHHO S.haemolyticus (45,5% ot oOriero uuc-
Jla Koaryjaa3oHeraTuBHbIX cTaduinokokkoB). Cpenu Entero-
coccus spp. Haubosee pacrnpoctpaHeH Enterococcus faeca-
lis (98,3%).

Pa3znooOpasen kauecTBeHHbBIN coctaB Lactobacillus spp.
PacnpocTpanennbiMu okazanuch L.crispatus, L. gasseri u
L.jensenii , HAMHOTO peXe BCTPEUaJUCh TAKUE BHUJBI, KaK
L.paracasei, L.rhamnosus, L.iners u L.lactis. IIpeoOnaganne
L.crispatus, L.gasseri HaJ KOIUYECTBOM L.iners SIBISIETCS
0J1aronpUATHEIM (PAKTOPOM IJIS MTOJIEPAKAHUS [TOCTOSHCTBA
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MUKPO(IOPHI IIEPBUKATIBHOIO KaHajla M IPEI0TBPAICHHS
3acesieHusl yCIOBHO-TaToreHHou ¢uopsl [18]. JIuarpamma
KaueCTBEHHOI0 M KOJHMYECTBEHHOro cocrasa Lactobacillus
Spp. IIpecTaBlieHa Ha puc. 1.

Pacnpenesienie MUKpOOPraHU3MOB, BbIIeJIEHHBIX U3 MOYH,
B 3aBHCHMOCTH oT auarno3a mo MKbB-10

Juarnos no MKB-10

| BBI)IGHCHHBIG MHUKPOOPIraHU3MBI , %

VYrpoxkatouuii adbopt (020.0) mopsinok Enterobacteriales 38,5

['pamorpunarensuas uopa UepBUKAIBLHOTO KaHaja E

nterococcus spp 23
Mpe/ICTaBlieHa B OCHOBHOM OaKTepusiMU ropsijika Enterobac-

. . o Staphylococcus spp 23
teriales, cpemy KOTOPBIX 4alie Beiessuiack E.coli (69,5%). )

B 11% wuccrnenoBanuii Marepuana U3 LEPBHKAILHOIO Hndexunu (023.0-4) nopsnok Enterobacteriales 29,3
kaHaja Obutn HaijeHsl rpudbl poga Candida. OCHOBHBIM Staphylococcus spp 25,2
BHJIOM, onipezielisieMbIM B Matepuaine 0but Candida albicans Enterococcus spp 22,4
(93,3%), IMaronorust cocrosiuus mwiona, Enterococcus spp 28,6

IIpu aHayM3e KaYeCTBEHHOIO U KOJIMYECTBEHHOTO COCTaBa BOSMOKHBIC T(lgélg%cgégog)o' nopsiiok Enterobacteriales 15,9
MHKPOOHOTBI IIEPBUKAILHOTO KAHAJIA OBLIH 3aMEUEHBI - PaspeLUCHHs -, D /A), .

POOMOTHI 1IEP oro 6 3aMEYCHBI OTIPEIIC IPENCICEpEMRHEEIS PO 563 Staphylococcus spp 6,4
JIeHHBIE 0cO0eHHOCTH. OTMEYATIOCH 3HAYNTEILHOE KOJIMYECTBO

pomnopazperenus (060.0)
Staphylococcus spp. u Enteroccocus spp. Ipy pa3BUTHH TIOCIIE- 6 i
18] 1 PACXOAIEHHH TTOCIE0TepaTy- I'mnepronnyeckas 6onesnb,  Staphylococcus spp 31,6
ONCPAIHOHHOTO CerCHea [ PaCXOXKI pan npotennypus, orexu (010, Epterococcus spp 21
OHHBIX IIBOB. [IeHCTBUTENBHO, CTAPHIOKOKKH MOTYT SIBIISITh- 013) )
S TIPUYMHOW PA3BUTHS TSDKENBIX CENTHYSCKHX OCIOKHEHHH, Corynebacterium spp 15,8
Lactobacillus iners 1
Lactobacillus rhamnosus 1
Lactobacillus paracasei 1
Lactobacillus lactis 1
Lactobacillus salivarius 4
Lactobacillus delbrueckii 6
Lactobacillus fermentum 9
Lactobacillus jensenii | 20
Lactobacillus gasseri ‘ ‘ 24
Lactobacillus crispatus : : : : : : : : : : 107
0 10 20 30 40 50 60 70 80 90 100 110 120

Puc.1. KauecTBeHHBII U KOJTHUYECTBEHHBIN cocTaB Lactobacillus spp., BBIICICHHBIX U3 LIEPBUKAIBHOTO KaHaa.

N

C abOPTVBHBIM UCXOZOM
[MnepToHus, oTeKmn, NPOTENHYPUS
NHbekumnm moueBbix nyTeit

BepemeHHoCTb

m Streptococcus agalactiae

Puc.2 Pacnipenenenue Staphylococcus aureus n Streptococcus agalactiae B 3aBUCUIMOCTH OT AMarHo3a (B % OT 00IIero 4ucia MUKpPO-

OpraHu3MoOB, BBIACJICHHBIX U3 HEPBUKAJIBLHOIO KaHana).
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MIPUYEM B POITH BO3OYIUTENSI MOTYT BBICTYIATh Kak S.aureus,
TakK W KoarynasoHerarnsHble BUpI [ 12]. HemanoBaxHoM sBs-
ercsi ¥ postb Enterococcus spp. B pa3BUTHH CETICUCA, OCOOCHHO
y JIAI] ¢ UMMYHOCYTIpeccHeil. /laHHbIe OTEUeCTBEHHBIX U 3apy-
OEXHBIX HCCIIENOBaTeed TOKAa3bIBAIOT, YTO Hammane Entero-
coccus spp. B IEPBUKAIBLHOM KaHatie y i ¢ BUU-unpeknumeit
MOJKET IIPUBOJIUTH K Pa3BUTUIO OAKTEPUEMHUH U TIOCIIEAYIOIINX
CENTUICCKUX COCTOSTHMIA [19].

O0pariaet Ha ce0si BHUMaHUE CXOJICTBO COCTABAa MUKPO-
(hJIOpBI YPOr€HUTAILHOTO TPAKTA KEHIIUH, Ybsi OepeMeH-
HOCTb OTATOILEHA HAJMYMEeM MH(EKIHH MOUYEIOIOBbIX ITy-
Tei, U OEpeMEHHBIX C IATOJIOTUEH TII0/Ia HITH TPYIHOCTIMH
ponopaspetieaus. OcOOEHHO BaXKHBIM SIBJISICTCS. HAJTMYUE B
00eux TpynImax 10CTaTOYHOIO KOJTMUECTBa S.aureus, SBisio-
IIET0 OJTHON MX OCHOBHBIX MPUYMH MATOIOTHH Tiofa [5].

OnmHUM U3 MPEBATHUPYIOIIUX 110 3HAYUMOCTH SIBIISETCS
oOHapyxxeHue Streptococcus agalactiae xax IPHYUHBL Pa3-
BUTHA ITaTOTEHHBIX IpoleccoB. Hanbonbiee ero comep-
JKaHWe OBLIO 3aMEUeHO Yy JKCHIIMH C MATOJIOTHSIMH TLIOJA,
TPYAHOCTSAMU pomopaszpetnieHus (4,77%), mociueonepanon-
HBIM cericucoM (5,17%) u pacxoxIeHHeM LIBOB B MOCIEO-
nepanuroHHoM nepuone (12,5%). Yuacrue S.agalactiae xax
B Pa3BUTHH MMATOJIOTHH IJI0/IA U IJIOJHBIX 000IOYEK, TaK U B
Pa3BUTHH CENTUYECKUX OCIOKHEHHH SBIISICTCS JOKA3aHHBIM
[20]. Auarpamma c pactpenenenuem Staphylococcus aureus
u Streptococcus agalactiae B 3aBUCIMOCTH OT AMarxHosa (B
% ot o0miero 4ncia MUKPOOPTAaHW3MOB, BBIJCICHHBIX W3
LIEPBUKAIBHOTO KaHa/a) MpeAcTaBlIeHa Ha puc.2.

KauecTBeHHBII ~ MHKPOOHMOJIOTHUECKUH COCTaB MOYH
OBUT TIpeJCTaBIIEH TPAMITONIOKHUTEILHON (ropoii (68,7%),
rpamotpuiarenbaoit  ¢uoport (30,1%) u rpubamu pona
Candida (1,2%). B cTpyKType TpaMIoIOKUTEIbHON (Io-
pBl  NIPEUMYLIECTBEHHO BbIIENSIIUCE Staphylococcus spp.
(41,6%), Enterococcus spp. (34,6%). 3aMeTHO 3HAYUTEIH-
HOE MpeoliajaHne Koaryna30HETaTHBHBIX CTa(HIOKOKKOB
(97,3%) Hax xoarymazomonoxutensHeME (2,7%). CoctaB
rpaMOTpHULATEeNIbHOM (IIOpBI MPEUMYILIECTBEHHO MPEACTaB-
neH Oakrepusimu niopsiaka Enterobacteriales (71,4%).

Bt poBeieH aHaNM3 Ka4eCTBEHHOTO M KOJMMYECTBEH-
HOTO MUKPOOMOJIOTMYECKOTO COCTaBa MOYH, B pE3ysbTaTe
KOTOPOTo OBUIM IOABEAEHBI UTOTU. BBIABIEHBI TpU Hau-
OoJiee YacTO BCTPEYAIOIINECS TPYMIbI OakTepuid B MoOde:
Staphylococcus spp., Enterococcus spp., OakTepun mopsi-
Ka Enterobacteriales, npencTaBieHHbIe IPEUMYIIECTBEHHO
E.coli. Staphylococcus spp. 10CTaTOYHO 4acTO BCTPEUYAIUCH
BO BCEX TPyNIIax JWArHO30B, MPHYEM HX COJACPIKAHUE Ba-
prHupoBanock ot 6,4 10 31,6% (cM. Tabnuiy).

[Ipu coCTOSHUAX, COIPOBOKAAIOIINXKCS TATOIOTHEH 1110~
Jia, TPYAHOCTSAX POJOpPa3pelICHUs] WK MPEKICBPEMEHHBIX
pozax Ha MepBbIM IUIaH BRIXOIWIN Oaktepuu poxa Entero-
coccus. E.coli 3aHnmana xe nTuaupymomee o pacipocTpa-
HEHHOCTH IIOJIOKEHHE Yy MALMEHTOK, 4bs OEpeMEeHHOCTb
ObLIa OTATOIICHA YTPOKAFOIIMM a00PTOM WITH HH(DEKIUSIMH,
TOTJIa KaK MY HAJJMYMH Ha49aIbHBIX IPU3HAKOB MTPEIKITaMII-
CHH TIOJIHOCTBIO OTCYTCTBOBAJIA.

3akntouenue. 3HaueHUe MUKPO(IOPHI MOYETIOIOBOTO
TpakTa OEpEeMEHHON JKEHIMHBI MHOTOTPaHHO H OTIpEIes-
€TCs He TOJIKO BIUSHUEM Ha OPraHU3M CaMOH JKEHIIHMHBI,
HO ¥ B3aMMOCBS3aHHBII ¢ HUIM OpPraHn3M peOeHKa, I03TOMY
PEryIIsipHOE MUKPOOHOJIOTHYECKOE 00CIIeI0BaHHE OepeMeH-
HBIX KEHIIIWH JIOJDKHO HOCUTB 00s13aTeNbHbIN XapakTep. Tak-
JKe BBUJLY [TOCTOSIHHOTO OOHOBJICHUSI HH(OPMAIIMU O MUKPO-
OpraHu3Max, OTHOCSIIUXCSA K TPYIIIE yCIOBHO-IAaTOI€HHbBIX
OakTepuii, Bpa4-KIMHUIIMCT, MOJy4Yas pe3ylbTaT aHainu3a
JIOJDKEH o0palarh CBOe BHUMaHUE HE TOJILKO Ha «KJIACCH-

MWKPOBMONOTA

YecKuX» BO30ynuTenell, HO M Ha yCIOBHO-TIATOTCHHYIO H
HOPMAJIbHYIO MUKPOQIIOPY CIM3HUCTHIX, €€ KaueCTBEHHBIH 1
KOJIMYECTBEHHBIH COCTaB, OLIEHUBATh BO3MOXKHBIE (haKTOPHI
MIaTOTEHHOCTH.

KonduukT nuntepecoB. Asmopul 3asa61sa10m ob omcym-
CmeuU KOHPAUKMA UHMeEPecos.

®unancupoBanue. Mcciedoganue He umeno CHOHCOp-
CKOU N0OOEPIHCKU.

JJUTEPATYPA (mm1,4,5,79,10, 12,19, 20
cm. REFERENCES)

2. VYpymbaea K.VY., bumexosa B.H., Illykenosa D.K., Pakumxano-
Ba A., Haypsiz0aesa JI., Amanrensapikbi3sl C. u 1p. Mukpogaopa
BJIATAJIMIINA ¥ LEPBUKAIBHOIO KaHaja y OepeMeHHBbIX. Dapmayus
Kazaxcmana. 2015; 4: 22-5.

3. Bopommnuna E.C., [Tnotko E.O., Xarorun JI.B., Tumenko H.A., 3op-
uukoB J[JI. Ilpeobnananue Lactobacillus iners B MUKpoOHOLICHO3E
BJIArJIMIIA XKEHIIUH C yMEPEHHBIM JUCOM030M aCCOIIMMPOBAHO C Ha-
JMYMEM KIMHUYECKUX TPU3HAKOB MH(EKIMOHHO-BOCTIANUTEIBHON
[aToJ0ruu Biaraiuina. Becmuux PIMY. 2017; 2:47-51.

6. CawmoiinoBa T.E., Koxno H.U., Joxynaesa I1I.A. MukpoGHbIe acco-
LHMALMU TP T10CIEPOAOBOM IHIOMETPUTE. PyccKutl MeouyuHcKul
orcypran. Meouyunckoe obospenue. 2018; 10: 6-13.

8. Mawmenanuesa H.M., Ucenosa C.IL., Carunymnaesa A.X., Hapuma-
Hoga JK.H., box6an6aesa H.C., Mycrapuna K.K., u np. Pons Gera-
TEMOJIUTHYECKOTO CTPENTOKOKKAa B aKyIIepCKOM KiIMHHKe (0030p
sreparypsl). @apmayus Kazaxcmana. 2017; 5: 35-9.

11. bensesa E. B., Epmonuna I'. b., bopuckuna E. B, llxypkuna 1.C.,
Hocosa T. B., benosa U. B., u np. buonornueckas xapakrepuctuka
9KOBAapOB KOArylla30HETaTUBHBIX CTa(HUIOKOKKOB, BBIICJICHHBIX OT
HOBOPOXK/JICHHBIX TTAIIMEHTOB JIETCKOTO CTalMoHapa. Meduyunckuil
anemanax. 2016; 43 (3): 36-9.

13. Cunenxo O.H., Konsrosa T.B., Casenkosa H./I., Kyrymesa I.®. Co-
YeTaHHbIe MUKPOOHO-BOCHAIHUTEIbHBIE 3a00JIEBaHUsI OPIaHOB MOYe-
BOI ¥ ITOJIOBOM CHCTEM Yy IOHBIX OepeMeHHBIX. Hegponozus. 2009;
13(1): 82-6.

14. UlnsnaukoB ML.E., TIpoxoposa JI.B., Kusmko 1.C., Conososa JI./1.,
Jenucosa H.I', Cipecuna C.B., Kapmymmna E.}O. Ocobernoctu co-
BPEMEHHOTO TCUCHHUSI PAHEBOM aKyIIEPCKOH MH(EKIMU: OT KIMHUKO-
MHKPOOHOJIOTHYECKOT0 MOHHTOPHHTA K PALMOHAIBHOMY HpOQuIIak-
THUYECKOMY M JIe4eOHOMY Ha3HAYCHHMIO aHTUMHKPOOHBIX IPENaparoB.
Tonvsammunckuil meouyurckuil kowcunuym. 2016; 1-2: 40-4.

15. Kynrypuesa E.A., Jlemenko O.51., Hanycesnu U.H., [TorrkoBa C.M.,
[lHabanoBa H.M., Hemuenko Y.M., JIxuoes HO.I1. Muxposkono-
IHsl BIArajviia JKCHIMH ¢ HeCHeHU()UYSCKUMU BOCIAIUTEIIbHBI-
MH 3a00JICBaHUSIMU T€HUTAINI M HAPYIICHUSIMH PErnpOLyKTUBHOM
dyukuun. brwoanemens Bocmouno-Cubupckozo Hayunozo yewmpa
Cubupckoeo omoenenus Poccutickou akademuu MeOUYuHCKUX HAYK.
2013; 2-2 (90): 197-201.

16. Copoxkuna O. B., Mapruxkaiiaen 3. M., bonorckux B. M., CaBuuena
A. M., Baitnynuaa M. C. MukpoOHOIIeHO3 Blaraiuiina y »*eHIIUH
C TIPEKAEBPEMEHHBIM H3ITUTHEM OKOJIOIUIOAHBIX BOJ IIPH JOHOIICH-
HOM cpoke. Yuenwvie zanucku CII6I'MY um. axao. U.II. Ilasnosa.
2012; 19(1): 99-105.

17. CunsixoBa A.A. CoBpeMEHHbIE NPEACTABIEHUS] O MUKPOOHOLIEHO3€E
BJIATAJIUIIA ¥ €r0 BIMSHUHU HAa UCXO/bI OepeMeHHOCTU. JKypHan axy-
wepcmea u deerckux oonesweit. 2017; 66(6): 89-110.

18. bapunos C.B., brayman E.C., Tupckas 10.U., llIxkabapus JLJI., [To-
nosa JI.JI., Measnnukosa V.B. ®akTopel pucka pasBUTUS U OCO-
OCHHOCTH TEUEHHs TI0CIePOIOBOTO dHIAOMETpuTa. Mamb u [ums 6
Kyz6acce. 2017; 2 (69): 22-8.

REFERENCES

1. Dominguez-Bello M.G., De Jesus-Laboy K.M., Shen N., Cox
L.M., Amir A., Gonzalez A., Bokulich N.A. et al. Partial restora-
tion of the microbiota of cesarean-born infants via vaginal microbial
transfer. Nature Medicine. 2016; 22(3): 250-3.

2. Urumbaeva K.U., Bisenova B.N., Shakenova, E.K., Rakhmanova A.,
Nauryzbaev L., Amangeldygaz S. et al. Microflora of the vagina and

53



RUSSIAN CLINICAL LABORATORY DIAGNOSTICS. 2020; 65(1)

DOI:

http://dx.doi.org/10.18821/0869-2084-2020-65-1-50-54

MICROBIOLOGY

10.

11.

54

cervical canal in pregnant women. Farmatsiya Kazakhstana. 2015,
4:22-5.

Voroshilina E. S., Plotko E. E., Khayutin L. V., Tishchenko N. A.,
Zornikov D. L. the Predominance of Lactobacillus iners in the vagi-
nal microbiocenosis of women with moderate dysbiosis is associated
with the presence of clinical signs of infectious and inflammatory pa-
thology of the vagina. Vestnik RGMU. 2017; 2: 47-51. (in Russian)
Dauby N., Adler C., Miendje Deyi V.Y. et al. Prevalence, Risk Fac-
tors, and Serotype Distribution of Group B Streptococcus Coloniza-
tion in HIV-Infected Pregnant Women Living in Belgium: A Prospec-
tive Cohort Study. Open Forum Infectious Diseases. 2018; 5(12):
ofy320.

Sorano S., Goto M., Matsuoka S., Tohyama A., Yamamoto H., Na-
kamura S. et al. Chorioamnionitis caused by Staphylococcus au-
reus with intact membranes in a term pregnancy: A case of maternal
and fetal septic shock. Journal of Infection and Chemotherapy. 2016;
22(4): 261-4.

Samoylova T.E., Kohno N.I.., Dokudaeva S.Y.. Microbial associa-
tions in postpartum endometritis. Russkiy meditsinskiy zhurnal. Med-
itsinskoe obozrenie. 2018; 10: 6-13. (in Russian)

Yadeta T.A., Worku A., Egata G., Seyoum B., Marami D., Berhane Y.
Maternal group B Streptococcus recto vaginal colonization increases
the odds of stillbirth: evidence from Eastern Ethiopia. BMC Preg-
nancy Childbirth. 2018; 18(1): 410.

Mammadalieva N. M., isenova S. sh., Sagidullayeva A. H., Nari-
manova Zh. N., Bozhbanbayeva N. S., Mustafina K. K., et al. the
Role of beta-hemolytic Streptococcus in obstetric clinic (literature
review). Farmatsiya Kazakhstana. 2017; 5: 35-9.

Ryan S.D., Leslie A.K., Lauren M.T., Lisa M.R., David M.A., Jenni-
fer A.G. Staphylococcus aureus Infection of human gestational mem-
branes induces bacterial biofilm formation and host production of
cytokines. The Journal of Infectious Diseases. 2017; 215(4): 653-7.
Sangita T., Lokendra B.S. Changing trend of neonatal septicemia and
antibiotic susceptibility pattern ofisolates in Nepal. International Jour-
nal of Pediatrics. 2019; 7 p. https://doi.org/10.1155/2019/3784529
Belyaeva E. V., Ermolina G. B., Boriskina E. V., Shkurkina 1. S.,
Nosova T. V., Belova 1. V., etc. Biological characteristics of ecovars
of coagulase-negative staphylococci isolated from newborn patients
of children’s hospital. Meditsinskiy al’'manakh. 2016; 43 (3): 36-9.
(in Russian)

12.

13.

14.

15.

16.

17.

19.

Dong Y., Speer C.P., Glaser K. Beyond sepsis: Staphylococcus epi-
dermidis is an underestimated but significant contributor to neona-
tal morbidity. Virulence. 2018; 9(1): 621-33.

Silenko O. N., Koltsova T. V., Savenkova N. D., Kutusheva G. F.
Combined microbial and inflammatory diseases of the urinary and
reproductive systems in young pregnant women. Nefirologiya. 2009;
13 (1): 82-6. (in Russian)

Shlyapnikov M. E., Prokhorova L. V., Kiyashko I. S., Solovova L.
D., Denisova N. G., Syresina S. V., Karpushina E. Yu. Features of
the current course of wound obstetric infection: from clinical and mi-
crobiological monitoring to rational prophylactic and therapeutic use
of antimicrobials. Tol’yattinskiy meditsinskiy konsilium. 2016; 1-2:
40-44. (in Russian)

Kungurtseva E. A., Leshchenko O. Ya., danusevich I. N., Popkova S.
M., Shabanova N. M., Nemchenko U. M., Dzhioev Yu.P. microecol-
ogy of the vagina of women with nonspecific inflammatory diseases
of the genitals and reproductive disorders. Byulleten’ Vostochno-Si-
birskogo nauchnogo tsentra Sibirskogo otdeleniya Rossiyskoy aka-
demii meditsinskikh nauk. 2013; 2-2 (90): 197-201. (in Russian)
Sorokina O. V., Martikainen Z. M., bolotskikh V. M., Savicheva A.
M., zainullina M. S. vaginal Microbiocenosis in women with prema-
ture amniotic fluid effusion at full term. Uchyenye zapiski SPbGMU
im. akad. I.P. Pavlova. 2012; 19 (1): 99-105. (in Russian)
Sinyakova A. A. Modern views on the microbiocenosis of the va-
gina and its influence on pregnancy outcomes. Zhurnal akusherstva i
zhenskikh bolezney. 2017; 66 (6):89-110. (in Russian)

. Barinov S. V., Blauman E. S., tirskaya Yu. 1., Shkabarnya L. L., Pop-

ova L. D., Medyannikova L. V. Risk factors and features of the course
of postpartum endometritis. Mat’ i Ditya v Kuzbasse. 2017; 2 (69):
22-8. (in Russian)

Ceci M., Delpech G., Sparo M., Mezzina V., Sanchez B.S., Baldac-
cini B. Clinical and microbiological features of bacteremia caused
by Enterococcus faecalis. The Journal of Infection in Developing
Countries. 2015; 9(11): 1195-203.

20. Apgar B.S., Greenberg G., Yen G. Prevention of group B streptococ-

cal disease in the newborn. American Family Physician. 2005; 71
(5): 903-10.
Tlocrynuia 23.10.19

Tpunsra x negaru 03.12.19



KNMHWUYECKAA NTABOPATOPHAA ANATHOCTUKA. 2020; 65(1)
DOI: http://dx.doi.org/10.18821/0869-2084-2020-65-1-55-60

KNMHWUYECKE MONEKYNAPHDBIE UCCENOBAHMA

KNTMHUYECKUE MOJIEKYJNTAPHbIE UCCNNEAOBAHUA

© KOJUIEKTMB ABTOPOB, 2020

Tamaposa 3.P’, ey K.10."2, MaB3toToB A.P.!, BainmneB An.X."?, bynrakosa A.U.!

CO3AAHUE MOJIEKYNNAPHO-TEHETUYECKOW TECT-CUCTEMbI ANA PAHHEWN
AUNATHOCTUKU N OLEHKU SOOEKTUBHOCTU NEYEHUNA BOCNAJIUTEJIbHbIX
3ABOJIEBAHU NAPOAOHTA

'®rbOY BO «baluKnpCKuii rocyfapcTBEHHbIVE MEANLIMHCKII YHBepcuTeT» MuH3gpasa P®; 450000, Yoa, Poccus;
2OrBHY UHcTnTyT Guoxummm n reHetmkn YOUL| PAH, 450075, Yoa, Poccna

Bocnanumenvuvie 3abonesaniss napooonma npeocmasiaion cepbesHyio CMoMamoni0sudeckylo i 0ouemMeOuyuUHcKyio npoonemy 6
C6A3U C BbICOKOU PACNPOCMPAHEHHOCMBIO CPEOU B3POCI020 HACENEHUSA, HANUYUSL KIUHULECKUX (hOpM, NPUBOOAUUX K PA3PYUMEHUIO
3Y004eNIOCMHOU cucmemvl U nomepe 3y008, HeOOCMAMOUHOU IPHEKMUEHOCU IeUeHUs: U YACIOMbL BO3HUKHOGEHUS. PeYUOUBOS
3a001€6aHUsl, 8 MOM YUCTE 8 CEA3U C POpMUPOBAHUEM DUONTEHOK.

Paspabomana monexynapno-zenemuyeckas mecm-cucmema 05t OYeHK CooepAHCanus NapoOOHMONAMOSEHHBIX MUKPOOPSAHUZMOB
Porphyromonas gingivalis, Treponema denticola, Streptococcus oralis, Streptococcus sanguis u Streptococcus sobrinus 6 co-
0epACUMOM NAPOOOHMANLHBIX KapMaHo8. Onpeodenenvl aHatumuieckiue XapaKmepucmuxku mecm-cucmembl, d maxdice npogeoeHda
anpobdayusi Ha KIUHUYECKUX 00pasyax OONbHbIX XPOHUYECKUM 2eHePaTU308AHHBIM NAPOOOHMUMOM CPEOHel CIEeneHy MAICeCmU.
Croncmpyupogannblii OUAHOCMUYECKUI HAOOP NO38OAUIL NPOBECHU CPABHUMENbHBII AHANU3 IPDEKMUBHOCU PABTUYHBIX BUOOE
Jledenus 60CnanumenbHbix 3a001e6anull NapoOOHMA HA OCHOBE KOIUYECMEEHHBIX OAHHBIX COOePIHCANUsL DAKMEPULL 8 COOEPHCUMOM
NaApoOOHMANLHBIX KAPMAHOB.

KnwueBble caoBa: napooonmum,; napooonmonamoeenvl, RT-PCR; konuuecmeenHblil anaius, KOHmMponsb d(hdhexmusnocmu
JleUeHUs.
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Inflammatory periodontal diseases represent a serious dental and general medical problem due to the high prevalence among the adult
population, the presence of clinical forms leading to the destruction of the dentition and tooth loss, insufficient treatment effectiveness
and the frequency of relapse, including in connection with the formation of biofilms. A molecular genetic test system has been developed
to evaluate the content of periodontopathogenic microorganisms Porphyromonas gingivalis, Treponema denticola, Streptococcus oralis,
Streptococcus sanguis and Streptococcus sobrinus in the contents of periodontal pockets. The analytical characteristics of the test system
were determined, and testing was carried out on clinical samples of patients with chronic generalized periodontitis of moderate severity.
The constructed diagnostic kit allowed us to conduct a comparative analysis of the effectiveness of various types of treatment of inflam-
matory periodontal diseases based on quantitative data on the content of bacteria in the contents of periodontal pockets.
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Beeoenue. BocranurenpHble 3a00eBaHHUS TTAPOIOHTA
MIPEACTABISIOT CEPbE3HYI0 CTOMATOIIOTHYECKYIO U 00IIeMe-
JULUHCKYIO TIPOOJIeMy B CBS3M C BBICOKOH PacHpOCTpaHEH-
HOCTBIO CPEIM B3pPOCIIOr0 HACEICHHUS, HAIWYUS KIWHHYE-
ckux (hopM, MPUBOJSMIMX K Pa3pyLICHHIO 3yO0UYEIFOCTHOM
CHUCTEMBI U 1oTepe 3y00B, HEJJOCTATOUHON YPPEKTUBHOCTH
JIEYeHUS! U 4aCTOThl BO3HUKHOBEHUS PELUIUBOB 3a00s1eBa-
HUS, B TOM YHCIIC B CBSI3H C (DOPMHPOBAHUEM OHMOILICHOK
[1-3]. [To manHbIM BcemupHo¥ opraHuzanum 31paBooXpa-
nenus (BO3) y nun B Bo3pacte 15-19 ner mapogoHTHT pe-
rucrpupyercs B 55-89% ciyudaes, B Bo3pacte 3544 net u
B CTapIIMX BO3PACTHBIX TPYIIax 3a00JeBaeMOCTh MapOI0H-
THTOM perucTpupyercst yxe B 65-98% [4-5].

[TpobGnembl MpoGUITAKTUKY U TIOBBIIEHUS Y3PPEKTHBHO-
CTH KOMILICKCHOTO JICUCHHUS] BOCHIATMTEIIbHBIX 3a00JICBaHM
MapOJIOHTA TMPEACTABISIIOT aKTyalbHYIO MPOOIeMy COBpe-
MEHHOM CTOMAaTOJIOTHH, IIOCKOJIBKY BCE Yallle BCTPEYaroTcs
KIMHAYECKHE CIIyyaH, UMEIOLIIe arpeCCUBHOE, MpPaKTHYe-
CKH HETPEPBIBHO peIHIUBHpPYIOIIee TeueHue. [laponoHTuT
KaK KOMIUIEKCHOE MYNbTH(aKTOpUanbHOe 3a001eBaHIe Xa-
paKTepu3yeTcss HaTMuueM MEAJICHHBIX MPOrPECCHPYIOMINX
IIPOLIECCOB, B KOHEYHOM HTOIe NMPUBOMSALIMX K yTpare 3y-
6onmecueBoro npukperuieHus [6]. C yueTom aHajm3a coBpe-
MEHHBIX HAYYHBIX MPEJICTABICHUI O peryaupyromeil poiu
MMMYHHOH CHUCTEMBI B Pa3BUTHUU MATOJIOTHYECKUX COCTOS-
HUM B TKaHAX HApOAOHTA, NPENONPEAEISIONIUM SABIAETCA
(dbopMUpOBaHHE JOKAIBHOTO M CHCTEMHOTO MMMYHOJC(H-
LIUTHOTO cocTosiHus [7,8].

Mexay TeM CUMTaeTcs, 4YTO Ba)KHEWIIMM ITyCKOBBIM
(hakTOpOM B MHHUIMAIIUK JICCTPYKTHBHBIX TPOIIECCOB B TKa-
HSIX MAPOJIOHTA SBJSIETCS TIOCTEIIEHHO (POpPMUpYFOIIasics B
MPHUJIECHEBBIX O0JIACTAX M MEXK3YyOHBIX MPOMEXKYTKaX Oakx-
TepuanbHas OWOIUIEHKa, IPEACTaBIAOIIas CTaOMIbHBIHI
MHUKPOKOHCOPIIMYM W3 HECKOJBKHX COTEH MHUKPOOPTaHH3-
MOB. Bxonsimiue B cocTaB OMOMICHOK OaKTEPUU MOKPBIBAIOT
KaX/yl0 U3 aHaTOMHYECKUX MOBEPXHOCTEH MOJOCTH pTa U
OTJINYAIOTCSI UHTEHCUBHOW MEXKKJICTOUYHON KOMMYHMKAIH-
€l ¥ BBICOKMM YPOBHEM T'OPH30HTAJIBHOMN IE€peIauy T€HOB.
B TakoM cOCTOSHIM MHKPOOPTaHU3MBI JIyUIlle IIPOTHBOCTO-
AT HeOMaronpuATHBIM (hakTopaM, 3alIUTHBIM MEXaHH3MaM
MMMYHHOM CHCTEMBI OpraHU3Ma, a TaKKe JCHCTBHIO aHTH-
OakxTepHuaIbHBIX BEIecTB [9].

[lo MHeHHUIO psaa aBTOPOB, INABHBIMHU HAaTOr€HHBIMH
MHUKPOOPraHW3MaMH, BBI3bIBAIOIIMMH BOCIIAJIUTEIbHBIC 3a-
OolleBaHWS TAPOJOHTA, SIBISIOTCS BHIBI Aggregatibacter
actinomycetemcomitans, Fusobacterium nucleatum,
Porphyromonas gingivalis, Prevotella intermedia, Tanerella
forsythensisu Treponema denticola [10-13]. Taxxe k Mmapke-
paM BOCTIAUTEINILHBIX 3200JIeBaHUI TAPOIOHTA CIISYeT OT-
HECTHU OOJIMTaTHO aHa’pOOHBIC BUIIbI Streptococcus spp. (S.
mutans, S. milleri, S. mitis, S. oralis, S. downei, S. salivarius,
S. sobrinus, S. sanguis), COCTaBISIONINE OKOJIO ITOJIOBHHBI
PE3UICHTHOW MHUKPOQIOPHI POTOBOH MOJIOCTH YEIOBEKa H
SIBTISIFOIUECS €IMHCTBEHHBIM BHJIOM OaKTepUil MOJIOCTH
pTa, IEMOHCTPHUPYIOIIMX BBICOKYIO KaK BHYTPHPOAOBYIO,
Tak ¥ MEXPOJOBYI0 koarrperauuto [14].

B Hacrositiee Bpemsi KOJMYECTBO HICHTH(HIUPOBAH-
HBIX BUJIOB OaKkTepHil Ha MOBEPXHOCTH 3yOOB M CIU3UCTOM
000JIOUKH TIOJIOCTU PTa, HAXONAIIMXCS B JMHAMHYECKOM
paBHOBeCHH W (DOPMHPYIOIIUX COOTBECTBYIOIIHIA MHKPO-
ouomneHos, mpesbimaer 700 [8,15,16]. bonee monoBHUHBI
IpeAcTaBUTENe MUKPOOUOTHI TMOJIOCTH PTa HE MOJNAI0TCA
KyJbTUBUPOBAHMIO, [O3TOMY [aHHbIE O KOJMYECTBEHHBIX
COOTHOIICHUSIX OAKTEPHIA B HACTOAIIIECE BPEMsI TIPAKTHICCKH
OTCYTCTBYIOT. Bo MHOrOM mocienHee oOycIOBIEHO HEIO-
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CTaTo4HOW MH(OPMATHBHOCTHIO NMPUMEHSEMBIX Ha COBpE-
MEHHOM 3TaIle METOA0B (MUKPOCKOIMYECKHX, OAKTEPHOIIO-
TMYECKUX U JIP.), HE MO3BOJISIIOLIMX BBISBIATH BECH CIIEKTD
aHadPOOHBIX, MHUKPOAIPOPHIBHBIX W HEKYJIBTHBHPYEMBIX
Oakrepuil. Takas AMarHOCTHKA MAPOJOHTUTA B HACTOALIEE
BpeMsl OrpaHMYMBAETCS KOHCTaTaluel odara y)xe HeoOpa-
TUMOI MH(EKLUHUOHHON NECTPYKUUU TKaHU. B 3Toi cBs3U
MPE/ICTABISETCS IEIecO00Pa3HBIM HCIIOIB30BAHNE METOIOB
MOJIEKYJISIPHOM OHOJIOTHH.

CoBpeMEeHHBIE BBICOKOIIPOU3BOAUTEIBHbIE MOJIEKYIIIPHO-
TEHETUYECKUE METO/bI OTKPHIBAIOT HIMPOKHE BO3MOKHOCTH B
TUTAHE MONTYyYEeHHSI B KOPOTKUIA CPOK OOJNBIINX 0OBEMOB KO-
YECTBEHHBIX JaHHBIX O COIEP)KAHHU MapOJOHTONATOIeHHBIX
MHKPOOPTaHU3MOB B KJIMHMYECKOM Marepuajie, NPUIOAHBIX
JUISl CTaTHCTUYECKOro aHaim3a. COOTBETCTBEHHO ITOJOOHBIE
METOIBI MOJIEKYJISIPHOTO aHAJIM3a MOTYT OBITh NPUMEHEHBI B
JMArHOCTHKE, OLIEHKE M MPOTHO3UPOBAHMH JICUEHHS MallUeH-
TOB C BOCHAJIUTEIHHBIMH 3200JI€BAaHUSIMHU MTAPOJOHTA.

Lenp wuccnegoBanus — pa3paboTKa MOJIEKYJSPHO-
TEeHETUYECKOM TeCT-CUCTEMBI JJIs1 OLIEHKHU COJIepKaHUsI I1a-
POAOHTONATOTeHHBIX MHUKPOOPTraHU3MOB B COAEPKUMOM
MapoIOHTANIFHBIX KapMaHOB, TOA0Opa aJeKBaTHON aHTH-
OMOTHKOTEpAITuK U OLECHKH d(P(PEKTUBHOCTH JICUCHHS BOC-
MAIUTEeNbHBIX 3200JeBaHUI TApOAOHTA.

Mamepuan u memoowsl. B rpynny HaOIrOIeHUS ObUIN
BkJfoueHsl 220 nanmentoB (79 myxunH u 141 xenmpna) B
Bo3pacte oT 29 10 74 neT ¢ AMarHo30M XPOHUYECKUI reHe-
pammzoBanHbiil naponoHTut (XI'TT) cpenneit crenenn Tske-
ctu. Kpurepusmu BKIIOUEHHS MALMEHTOB B HCCIIEAOBaHHE
SIBJSUTHCH: OTCYTCTBHE BBIPAKEHHOW COIYTCTBYIOIIEH COMa-
THUYECKOW MATOJIOTUHU M aJUIEPTUUeCKUX peakuuii, HHHOPMH-
POBaHHOE cOIVIacHe MalMeHTa Ha y4yacTHe B UCCIECAOBaHUN U
BBICOKAsl CTENEHb KOMITIAEHTHOCTH TaienTa. Kpurepusmu
WCKJTFOUEHHSI U3 HCCIIEIOBAHMS SIBUJIMCH: OHKOJIOTUIECKHUE 3a-
OoneBaHMsl B aHAMHe3e, OEPEMEHHOCTh U JIAKTAIHs, OCTpPhIC
MH(EKIMOHHbIE U BUPYCHbIE 3a001eBaHus, 000CTPEHHE XPO-
HUYECKHX 3a00JIeBaHUM, HAMWYHNE aJUIEPTHUYCCKUX PEaKInil
Ha KOMITOHEHTHI HCTIOJIb3yEMBIX IIPENapaTroB, MPUEM JIeKap-
CTBEHHBIX NPENaparoB, BIMAIOIIMX HA YPOBEHb KOCTHOH pe-
30pOLMK U THIIEPTPOGHIO AECEH, HU3Kas KOMILIAEHTHOCTb
0OJILHOTO, OTKa3 OOJBHOTO OT 00CIIETOBAHS.

KonTponbayto rpymmy cocraBuiu 100 manueHToB (46
MYXKYHH U 54 5KEHIUHBI) CO 37I0POBBIM IIaPOIOHTOM TIOCIIE
CaHaLUM [IOJIOCTH PTa.

Bce manyeHTsl, BKIIIOYEHHBIE B HCCIIEJOBAHUE, B TIOJTHOM
o0beMe 1 B JOCTYIHOM popMe ObUTH POUH(OPMUPOBAHEI O
NPOBOIMMBIX MeTozax oOcienoBaHus U JeueHus. Kaxapim
YYaCTHUKOM HCCIIEAOBaHUS OBLIO TMOIICAHO JT0OPOBOIIB-
HOE MH(OOPMHUPOBAHHOE COTVIACHE HA YYACTHE B HEM.

[ManmenTam ObLT POBE/IEH CTAHAAPTHBIM CTOMATOJIOTH-
YEeCKHI OCMOTP C OIPEAETICHUEM CTENeHH BOCHIAINTEIbHO-
JIECTPYKTHBHBIX TIPOIIECCOB B TKAHAX MApOJIOHTA, Xapak-
TEPU3YIOUIMXCS HAIWYAEM TapOJOHTAIBHBIX KapMaHOB,
MaTOJIOTUYECKONH MOABMKHOCTH 3yOOB M KPOBOTOYMBOCTHU
JleCeH Ipu 4uCcTKe 3y0oB. [l OOBEKTUBHON OLEHKH KIIU-
HUYECKOTO COCTOSIHHS TApOIOHTA BPauOM-IapOIOHTOIIOTOM
JIOTIOJTHUTENIFHO MPOBOJMIIACH OLIEHKA TMTMEHUYECKUX HH-
nexcoB (mHnekc ['puna-Bepmmumona, unnekc PMA, un-
nexkc CPITN), xapakTepu3yromux THTHEHHYECKOe COCTOs-
HUE MapoIoHTA.

Ha cnenyromem sTane Obul POBElEH MHCTPYKTAXK IO
YHCTKE 3y0OB, T0100PY MHIAMBUIYAIBHBIX CPEICTB TMTUEHBI
TIOJIOCTH PTa, a TaKkke MHPOPMHUPOBAHUE ¥ MOTHBHPOBAaHUE
T0 TIPEJICTOAIIEMY JICICHHIO. YOSIUBIINCH B IPABHIBHOCTH
BCEX MaHUMYJSAIMN, TPUCTYIAIH K JEUECHUIO.
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[NanuenTs! rpynisl HaOmoneHUA ObUIN pa3fesieHsl Ha 3
TPYIIBl B 3aBUCUMOCTH OT BBHIOPAHHOW TAKTHUKHW JICUCHUSL.
[Tarmenram niepBoii rpymmsl (#=70) Ha3HAUaAICS CTaHIAPT-
HBI Kypc aHTHOMOTHKOTepamuu. Cxema Je4eHUs — exe-
JTHEBHO ofHOKparHoe BBeneHue 1 mi 30% p-pa nMHKOMU-
uHa rugpoxiopuia ¢ 0,2 mi 2% p-pa JIngokauHa T'HApoX-
nmopua (ex tempore) 1Mo MEPEXOAHON CKIIAIKE MOIOCTH PTa
OIIMH pa3 B JeHb, 1o 0,6 MJI ¢ TpaBoOi U JIEBOH CTOPOHHBI,
[I00YepeTHO Ha BepXHEH U HHKHEH YeNOCTH.

[Tarmentam Bropo# rpynmsl (#=80) Ha3HA4aIOCh OTHO-
KpaTHOE TeParieBTHUECKOE BO3ACHCTBHUE YIBTPA3BYKOM NPH
oMoty npudopa «Vector» («DurrDental», I'epmanus) Ha
MTOBEPXHOCTH 3y0O/IECHEBBIX KapMaHOB W KOpHs. [laHHas
Tepanus TNpenHa3HaYeHa Uil MHHUMAJIbHO WHBA3HBHO-
ro JICYCHHs BOCHAIMUTENBHBIX 3a00JIEBAaHUN MapoOIOHTa, a
TaKXkKe Ul MUKPOMHBA3HBHOIO NpPENapHUpOBaHHs TBEPIBIX
TKaHel 3yb6a u ¢uHumHONH 00paboTku pecraBpanuii. Cto-
UT 3aMETHUTh, YTO Vector-Tepanusi He Ha3Hayalach MalyeH-
TaM, UMEBLIMM CIIeIYyIOLIHe MPOTHBOMOKA3aHUA: HaJTHYUe
KapAMOCTUMYJIATOPOB, 3a00I€BaHUN KPOBH, TEpPBbIE 6 Mec
nocJjie MEePEeHECeHHOro UH(apKTa MUOKap/a, Olnepaluy Ha
ceTyaTKe Iva3a, TSHKEbId caXapHblid JualeT, onepaiuu mno
TPaHCIJIAaHTAL[MM OPraHOB, XPOHHYECKHE HH(EKIHOHHbIC
3a0oneBaHud. B mogoOHBIX cilyyasx Iepes Ha3HadeHUEeM
COOTBETCTBYIOIIEH Tepanmuy MapOAOHTHTA IIPOBOANIACH
KOHCYIIBTAIMS C JISYAIM BPadoM.

Tperbeii Tpymnme nanueHToB (n=80) Ha3HAYANIACh KOM-
TUIEKCHAs Teparus, BKIIOUAIoNas yiabTpa3ByKOBOE BO3/EH-
CTBHE ITPH IMOMOIIY NIprbopa «Vector» U CTaHJapTHBINA Kype
aHTuOHoTHKOTEepanuu. Kypc nedeHus Bo Bcex Tpex rpymiax
cocTaBisl 14 mHein.

B xone nposenenus nedenus y manueHTtoB ¢ XI'TI ne-
Jany 3a00p KIMHUYECKOTO Marepualia — COJACpKUMOro Ia-
POAOHTAJIBHBIX KapMaHOB JUIS MPOBEACHUS MOJEKYJSIPHO-
reseTuyeckoro wuccienoanus. Comepkumoe IapoIoH-
TaJIBHOTO KapMaHa OTOHMpald CTEPHIBHBIM OyMaXKHBIM
SHIOJOHTHYCCKHM IITH(GTOM (pasmep Ne 25), KOTOpBIHA
BBOJMJIM IHMHIETOM B IAapOJOHTANbHBIA KapMaH B HauOo-
nee mryOokue yyacTku Ha 10 cekyHI M 3aTeM MOMeIau
B CTEPWIBHYIO IUIACTHKOBYIO HpoOupky tuma Eppendorf
(1,5 mm), conmepxantyro 1 mMa puU3HOIOrHYECKOro pacTBO-
pa. OT6op mpoBOAMIM B ABYKPATHO Ul KaXKJIOTO Malu-
eHTa. TpaHcmoprupoBanmu o0Opasisl B Ja0OpaTopuio MpH
+4°C B TedeHHe 2 94 B TEPMOKOHTEHHEpax C XJaJlareéHTOM.
MortekynapHO-TeHETHYECKOEe HCCIEJOBAaHHE C LENBI0 KO-
JMYECTBEHHOI'O OIPEAEICHUS COACP)KaHUs IapofOHTOIIA-
TOTEHHBIX MHKPOOPTaHU3MOB Porphyromonas gingivalis,
Treponema denticola, Streptococcus oralis, Streptococcus
sanguis u Streptococcus sobrinus B COIEp)KUMOM MapOIOH-
TaJIbHBIX KapMaHOB IPOBOAMIM B MOMEHT BKJIIOUEHHMS I1a-
IIMCHTOB B WCCienoBaHue U uepe3 10 mgHEH mociie Hagama
Kypca Teparuu.

Hns Beimenenus toranpHoi JJHK mukpoopranusmon
ucronbp30Baa MoHoodOMeHnyto cmony Chelex100, mpu-
TOTOBJIGHHYIO C HCIIOJIb30BAHMEM CIICAYIOIINX pearcH-
toB: Triton X-100 (1%), Tween-20 (1%), Chelex 100,
TRIS-HCI (pH 9,1, 100 MM), Kpe30J0BBIA KpAaCHBIH,
ddH,0O. [lns nocranosku I[P B pexume peanbHOro Bpe-
menu (PT-ITP) ucnonp3oBaiy napsl BUIOCHEITHPUIHBIX
npaiiMmepoB k (parmenram JHK wucciaenyembix MHKpo-
OpraHu3MoOB U 2,5X-HYI0 PEaKIMOHHYIO CMECh B IPUCYT-
ctBu SYBR Green I (OOO «CUHTOIJI»), cornacHo uH-
cTpykuuu npoussoautend. 1P mpoBoauiu ¢ moMouisio
netekrupyroniero ammtugukaropa CFX96 Touch “REAL
TIME” (Bio-Rad, CIIIA). Y4er pe3yibTaroB MPOBOIM-
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JIU C TIOMOINBIO mporpammHoro obecrneuenuss Bio-Rad
CFX Manager. Peaknuioo ammuin@ukanud MPOBOJMINA B
25 Mka cmecu, coxepxanieil 10 Mk 2,5X peaklMOHHON
cmecu TTIP-Muke SYBR Green 1, 8 mxn ddH,0, 2 mkn
KaKJI0TO M3 Tapsl npaiimepoB u 3 mMkia TtoransHoi J[HK.
[ponenypy mposenenus I1[P-ananuza ontumMusznpoBaiu
IIyTEeM HCIIOJIb30BAaHUs B KauyeCTBE MATPUIIbI JIECSATUKpAT-
HbIX pa3Benenuil JJHK pexomOuHanTHOM mna3muasl pAL-
TAStrSob16S (konuenTpauus aByxuernouHoid JHK 2,48
mir/mia (7,08x10" T'D/o6paserr)), CKOHCTPYHPOBAHHOM
nmyTeM BcTpauBaHus ydacTka reHa 16S pPHK maponon-
TONATOI€HHOI0 MHUKpoopranusMma Streptococcus sobrinus
B BekTop pAL-TA («EBporen», Mockga) ¢ nocienyromiei
TpaHchopmanueld U HapaOOTKOHM IJIa3MUIbI B KIIETKAX
E.coli XL1Blue.

Pesynomamot u 0ocyrscoenue. Onpeoenenue anarumuye-
CKUX Xapaxmepucmux OuazHOCMU4eckol mecm-cucmemsi.
[lepBBIM 3TanoOM COBEPILEHCTBOBAHHUS JHATHOCTHYECKOU
TECT-CUCTEMBI, pa3pabOTaHHONH M KOJIMYECTBEHHOI'O
OTIPEJICTICHNsT  COJICPIKaHMUsI TAapOJOHTONATOTCHHBIX 0aK-
tepuit  Porphyromonas gingivalis, Treponema denticola,
Streptococcus oralis, Streptococcus sanguis u Streptococcus
sobrinus B KJIMHUYECKOM MaTepuaie, CTajio IMPOBEICHUE
OILICHKH aHAJIMTHUYECKON UYyBCTBUTEIBHOCTH W Crienu(pud-
HOCTH JUarHOCTHYECKOro Habopa.

OLeHKy aHAJIUTHYECKOH YyBCTBUTEIBHOCTH MPOBOIMIH
C MCTIONIb30BaHUEM

CO3JIaHHBIX CTAHJAPTHBIX KOHTPOJBHBIX 00pa3loB, CO-
nepxkamux ¢parmentsl JJHK mapopoHTONaroreHHbIX Mu-
KpooprauusmoB Porphyromonas gingivalis, Treponema
denticola, Streptococcus oralis, Streptococcus sanguis u
Streptococcus sobrinus. AHAIUTHYECKYIO YYBCTBHUTEIb-
HOCTbh JUAarHOCTHYECKOH TECT-CUCTEMBI ONPEACISIH METO-
JIOM NpoOUT-aHaIn3a. Pe3ynbraTsl OLIEHKN aHAIUTHYECKOH
gyBctBuTenbHOCTH PT-TILIP npencraBnens: Ha puc. 1.

[To pesynbratam I[P mecsaTukpaTHBIX pa3BeleHUN Isi-
TH CTaHAAPTHBIX KOHTPOJIbHBIX 00pa3uoB B OydepHoM pac-
TBOpE, coaepxkaiux ot 70 no 107 komuit pparmentos JJTHK
Kaxxgoro Bo3Oyautens B 1 mi. Ha ypoBHe moBepuTenbHON
BepostHOCTH 95% (p < 0,05) 4yBCTBUTEIBHOCTH aHAIM3A
cocraBmwia 70 T€HOM-SKBHBAJICHTOB B HCCIEAyeMOH Mpo-
0e npu 3¢ dexTuBHOCTH amIunpukanuu 98 % (puc. 2).

[lanee Obla mpoBefeHa padoTa IO ONPENeeHHI0 aHa-
JuTUYeCKol cnenuduuHOCTH TecT-cucTeMsbl. s 3ro-
ro TectupoBamy o0pasnpl, conepxkamue JHK wmumkpo-
opranu3moB  Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa u Staphylococcus aureus. Ipu 1si-
TUKPATHOM HCCIIEIOBAHUH KaKI0H TIPOOBI TIOTYYHIIN TOJIBKO
OTpuLaTeIbHble pe3ynbrarthl. OTpUIaTebHbIE PEe3yNIbTaThl
PT-TIL[P ananu3a ¢ KaxIbIM W3 BBIIICIEPEUUCICHHBIX 00-
Pas3IoB MO3BOJISIIOT OIEHNUTH CHENM(PUIHOCTh TECT-CHCTEMBI
I10 UCIIOJIb30BaHHOM BbIOOPKE 00pasiioB kak 100%.

Takum 00pazoM, B pe3yabrare MPOBEACHHBIX HCCIEI0-
BaHMH HamM ObLI pa3paboOTaH U CKOHCTPYHMPOBAH HOBBIH
JIMarHOCTHYECKHI HAOOp pearcHTOB ISl BBISBICHUS U KO-
JIMYECTBEHHOTO OMPEEIEHHs] COAEPKAHU MapOOHTOIA-
TOTEHHBIX MHUKPOOPraHu3MoB Porphyromonas gingivalis,
Treponema denticola, Streptococcus oralis, Streptococcus
sanguis n Streptococcus sobrinus B KIMHUYECKOM MaTepua-
Jie OT OOJIBHBIX MapogoHTHTOM MeTooM [T1[P B pexume pe-
anbHOrO BpeMeHu. [lokazaHo, 4yTo 1aHHbIH Habop obnaxaer
BBICOKOM crieliu(pUIHOCTBI0, YyBCTBUTEIBHOCTBIO U II03BO-
nsieT HanexxHo BeLBIATh JJHK ykazaHHBIX BbIIIe mapogoH-
TOMAaToreHoB B KoHUeHTpauuu 70 ['D/o0pasen B kiuHUYe-
CKHX 00pa3siax.
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Puc. 1. dnyopecnieHTHBIH mpoduinb deThipex passemennit (70-7x10* I'D/obpasern) crammapTHOro obpasia (parMeHTa reHoMa
Streptococcus sobrinus B 3aBucuMocCTH 0T Konnvectsa 1ukioB [P npu ouenke vyscTBurensHocty BeisiiaeHus: JJHK Streptococcus

sobrinus v TMHEHHBIN AUaa3oH ee u3mepenus merogom PT-TILP.

CranpapTHas KpuBan

MoporoBbin UMKN

Norapum Ha4anbHOr 0 KONWYECTEa

Crangapr
HenzsecTes
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Puc. 2. CrannaprHast KpuBas Koppessauun Mex 1y 3HaueHussMU Ct 1 log10 KoHLIEHTpaIuy crielupUUeCKOi MaTPHUIIbI TIPH OIICHKE YyB-
crButenbHOCTH BoisiBieHus JJHK Streptococcus sobrinus v nuHeiinslii auanas3oH ee usmepenus merogom PT-TIL[P.

Anpobayus Ouaznocmuueckoll mecm-cucmemvl Ha
KauHuyeckux obpasyax 6onvuvix XI'Il cpeoueii cmene-
Hu maxcecmu. VlccnenoBaHne KOJIUYECTBEHHOTO COIEp-
JKaHUS TAPOJOHTOIATOTEHHBIX OaKTepHii B BBIPABHCH-
HBIX 10 00bEeMy KIMHUYECKHX oOpasmax mertogom ITI[P
B peXHUME pealbHOr0 BPEMEHHM MPOBOAMIN Ha mpudope,
OTKaJIMOPOBAHHOM TpeMs Pa3BEAECHUSIMHU CKOHCTPYHPO-
BaHHOI pekomOnHaHTHOW miasMubel pAL-TAStrSob16S
(konuentpanus asyxuernounod JIHK cocraBuna 2,48
Mmkr/mn wna 7,08x10" konuit JITHK/mi). Ucnons3oBanue
KaJInOpOBOYHBIX 00pa3l0B MO3BOJISIO ONpenessaTh adco-
JIIOTHOE KOJIN4ecTBO ren-sxBuBajienta JJHK Bo3OynuTens
B oOpasue (I'D/o0paserr).

Pacuer aOCONIOTHOM KOHIEHTpAIMK TApPOJOHTOIATO-
TeHHBIX Oaktepuit Porphyromona sgingivalis, Treponema
denticola, Streptococcus oralis, Streptococcus sanguis M
Streptococcus sobrinus B ucciexyeMbIx 00pasnax mpoBOIH-
JIM ¢ Y4eTOM 00bEMOB KIMHHYECKUX 00pa3IioB 1pu 3adope
Marepuaa 1o Mogu(pUIMpoBaHHOI Hamu (opMmyIIe:
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X = 1L7xX, ><(1+E)C‘Or'c‘o, rae:

1,7 — Koa(b&muneHT JUISL COOTBETCTBYIOILIETO Iepepac-
yeTa,

X — KOHIEHTpaLKs MaTPHIL Hccieayemoro oopasua (I'2/
oOpazselr);

X — CTaHjaapTHas HadanbHas KOHLEHTPAIUs (romuit
I[HK7MJI);

E — a¢dpexruBnocts PT-T11IP;

Ct,— MOpOroBbIi UMK I CTAHAAPTHOTO 00pasia;

Ctof TIOPOTOBBIH UK JIJIsI UCCIIEYEMOro 00pasiia.

KonmuectBeHHOE omnpeneneHre colepKaHus MapooH-
TOTATOTCHHBIX OAKTEPUIl B CONEPKMMOM MapOIOHTAIBHBIX
KapMaHOB TI03BOJIUJIO CJEJIaTh BBIBOJ O TOM, YTO IO MEpe
VTSDKEJICHUST KIMHUYECKUX TPU3HAKOB 3a00JIeBaHMs Ha-
OmoaeTcst TEHISHIMS K YBEJIIMYSHUIO BHJIOBOTO COCTaBa U
KOJIMYECTBEHHOTO COJCPIKAHUS OAKTEPUil B KIMHUYCCKOM
Mmarepuainie. KolmdecTBeHHasi OLEHKA COAEPIKAHUSI Mapo-
JIOHTOTIATOI€HHBIX MHKPOOPTaHU3MOB B I'pyMIax OOJbHBIX
XI'TI ¢ pa3HBIMH CXEMaMH JICYCHHSI TO3BOJIAIA YCTAHOBUTh
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H3menenne adcomoTHoro kornvecrsa (I'J/odpasen)
napoponronaroreHHbix 0akrepuii B CIIK y 6onbabix XI'TI
cpenHeii cTeneHHu TAKEeCTH B X0/Ie UCIO0JIb30BAHUS PA3JIHYHBIX
TAKTHK JIeYeHH S

COZ[Cp)KPIMOe TIapoAOHTAJIBHBIX

KapMaHOB

Bbaxrepun
10 JICUEHU S

Yepes 10 nneit

Antrbnotnkorepanus (n=70)

Porphyromonas gingivalis 7,18x107 2,1x10%
Treponema denticola 6,3x107 1,2x10°"
Streptococcus oralis 3,8x108 4,3x10%"
Streptococcus sanguis 4,7x10% 3,9x107
Streptococcus sobrinus 1,4x10° 4,01x10%

VibrpasBykoBas Tepanus npy uc-
OJIL30BAHUHU NTPpUOOpoM «Vector»

(n=80)
Porphyromonas gingivalis 1,6x107 7,1x10%
Treponema denticola 9,3x108 2,9x10°"
Streptococcus oralis 8,7x108 1,3x107
Streptococcus sanguis 9,8x108 8,3x10%
Streptococcus sobrinus 1,5x10° 7,3x10°"

KommtekcHast Teparst (Kype aHTH-
OHOTHKOB U YJIBTPa3BYKOBOE JICUCHHE
npubopom «Vectory) (n=70)

Porphyromonas gingivalis 1,04x10% 5,7x10%
Treponema denticola 2,5%10° 4,8x10%"
Streptococcus oralis 2,4x108 9,7x10%
Streptococcus sanguis 4,3x108 1,7x10%
Streptococcus sobrinus 4,4x10° 8,8x10%

IIpumeuanue. ¥ — TOCTOBEPHOCTD pa3IHIMil IOKa3aTeNCH B XO-
ne aedenus (p< 0,05).

CBSI3b MEXK/y U3MEHEHHEM IPEJCTABICHHOCTH NapOIOHTO-
MaTOr€HHBIX BUJIOB B MapoOJIOHTANLHBIX KapMaHax U Ipo-
rpeccupoBaHieM WHQEKIIMOHHO-BOCTIAIUTENIBHBIX MTPOIEC-
COB B TKaHSIX IAPOJIOHTA.

B rpynme OOiBHBIX, MPOXOMUBIIUX KypC CHCTEMHOM
AHTHOMOTUKOTEpANMK, HAOJI0IaI0Ch CTAaTUCTHYECKU 3HA-
YUMOE CHW)KCHHE KOHIIEHTPAIMU MapOJOHTONATOIeHOB
Porphyromonas gingivalisB conep>XuMoM TapofOHTaIb-
HBIX KapMaHOB. [locie mpoBeneHus Kypca Tepaniy CpeIHsIs
KOHIICHTpAIIMsl TapOJOHTANIATOTEHHOTO BHJA COCTaBIIsLIA
2,1x10%" T'D/oOpaser. AHaJIOTHYHbIE W3MEHEHHs KOHIICH-
Tpauuil HaONO#anuCh U B OTHOLIEHUM BUNOB Ireponema
denticola n Streptococcus oralis. YcpenHeHHbIE KOHIIEHTPA-
MM TIpU 3ToM coctaBimsuin 1,2x10°" T'D/o6pasen u 4,3x10°"
I'D/o6pazen; coorBeTcTBeHHO (CM.Tabnuity). Takum oOpa-
30M, HAMH B KOJMUYECTBEHHOM BapHaHTE IMOJTBEPIKIACTCS
suauenue Porphyromonas gingivalis u Treponema dentico-
la, BBICTYNAIONIMX B KQUECTBE BAKHEUIIIMX ITHOIOTUYECKUX
areHTOB, CIIOCOOHBIX MHUIIMUPOBATH BOCTIAIUTEILHBIE TIPO-
[IECChI B TKaHSIX MapoJOHTA, & BOBMOXKHO M JIDYTUX TKaHEH
YEJIFOCTHO-JTUIIEBOM 00mactu [17-19].

IIpu  oOpaGoTke  pe3yJbTarToB  KOJUYECTBEHHOTO
MOJICKYJISIPHO-TEHETUUECKOTO ~ aHajM3a COJEpYKaHus —Tia-
POIIOHTONATOTCHHBIX OaKTepHid B CONEPKUMOM TaPOJIOH-
TaJbHBIX KAapPMAHOB Yy TPYIIbl MAIUEHTOB, MPOJICUYCHHBIX
C WHCIOJIB30BAHUEM YJIBTPA3BYKOBOW CTOMATOJOTHYECKOM
cucremsl Vector (DurrDental, I'epmanns), 6butn nosrydeHsl
JIAHHBIC, YKA3bIBAIOIUE HA CTATHCTHICCKU 3HAYNMOE CHIKE-
HUE a0COTFOTHOTO KOJIMYECTBA TAPOJIOHTONATOTCHHBIX BUIOB
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Porphyromonas gingivalis, Treponema denticola, Streptococ-
cus sanguis u Streptococcus sobrinus (cM.TadnuIy).

Cyl1ecTBeHHOE yMEHbILICHHE KOHLEHTPaLUU uccienye-
MBIX BHJIOB OAKTEPHIA MPOUCXOIIIIO CPa3y Ha HECKOIBKO I0-
psinkoB. [locnennee eme pa3 MOATBEPKAAIO BCE CBEACHHUS
00 3 PEeKTUBHOCTH MTPUMEHEHHS YABTPA3BYKOBOTO JICUCHHSI
JUIS pa3pyLIeHus] OakTepualbHON OMOMICHKU MIPU JeYEHUH
BOCIHAJIMUTENIbHBIX 3a0o0ieBaHuil maponoHra. Ilo MHeHHIO
OonbIIMHCTBA aBTOPOB [4,21,22], neliCTBEHHOCTH ammapara
obecnieunBaetcs 3a cuet 3hdexra KaBUTaIMU, TIPU KOTOPOM
aHTUMHKPOOHBII 3(ekT obecrieunBaeTcst yiabTPa3ByKOBbI-
MU BOJHaMH, a MPOMBIBAOIIHIA PAacTBOP MPH ITOM yIalsieT
U3 TIAPOIOHTAIBHBIX KapPMaHOB MUKPOOHYIO Maccy.

[IpoBeneHHbI aHAM3 KIMHHYECKOH 3(deKkTuBHOCTH
MPUMEHEHHsI YIBTPa3ByKOBOTO JICUCHUSI MAI[MEHTOB C XPO-
HUYECKUM IeHepaIM30BaHHBIM MAPOJJOHTHTOM CPEITHEH CTe-
MIEHM TSHKECTH ITOKa3all, YTo 110 OKOHYAHUH Kypca Teparuu
y MAlMEHTOB HaOMoaeTcs YIyyllieHUe TapoOHTOIPaMMBI:
YMEHBIIICHHE ITyOUHBI MApOOHTAIBHBIX KApMaHOB (0T 5 J10
2 MM), YMEHBIIICHHE ITTOJBI)KHOCTH 3y0OB, MpHOOpEeTEHHE
YIPYTOCTH JE€CHBI, OTCYTCTBHE THIIEPEMHHU JECHBI, OSBIIE-
HUE YMJIOTHEHHOTO 3y001eCHEBOTO MPUKPEILICHUS.

Bxurouenne B ynbTpas3BykoBoe JieueHre 0oiabHBIX XITI
CPEIHEH CTeNeHU THKECTH aHTHOMOTHKOTEPAMU I03BO-
JUJIO HE TOJIBKO CYIIECTBEHHO CHU3UTH OOILYyI0 OaKkTepu-
aJIbHYIO Harpy3Ky Ha TKaHU MapOJOHTA, HO M 3HAYUTENILHO
YMEHBIINUTh KOJIUYECTBEHHOE COJCPIKAaHWE B COCTaBe Ia-
POMOHTANBHBIX KapMaHOB BCEX HCCIEIYeMbIX MapoIOHTO-
[aTOreHOB. AHAJOTMYHO HAOIIOaNoCh CHMKEHUE 0OLIeh
OakTepuantbHONW 00CEMEHEHHOCTH MapOJOHTAIBHBIX KapMa-
HOB W CHIDKCHHE KOHLICHTPAIMU MapOJOHTOIATOICHOB Ha
HECKOJIBKO MOPSAKOB.

3aknwuenue. AHanu3upys pesysbTaThl KIMHUYECKOTO
00CIIeIOBaHUS MAIIMEHTOB MOCIIE JICYCHUS, MBI OTMEYAIIH,
MIPEXKJIE BCEro, COKPAIICHHUE CPOKOB KYIHPOBaHMS BOCIA-
JIUTENBHBIX MTPOLECCOB B IECHE M JOCTHKEHHE CTa0MIBHOM
pemuccun. TepameBTHUecKoe BO3AEHCTBHE YIIBTPa3BYKOM
MpY TOMOIIM npubopa «Vector» Ha MOBEPXHOCTH KOPHS U
3y00IeCHEBBIX KAPMAHOB B COYETAHHU C aHTHOHMOTHKOTEpa-
MUel MPUBOAMIIO K 3paJUKalud MU K JJOCTOBEPHOMY CHH-
KEHHUIO a0COIIOTHOTO KOJIMYECTBA MapOJOHTONATOI€HHBIX
MHUKPOOPTaHU3MOB, a Takxke 0ojiee OBICTPOMY BOCCTaHOB-
JIeHUIO (PU3UOJIOTHYECKOH (PyHKIMHU MapofoHTa. Takum 00-
pa3om, pa3paboTaHHasi IUarHOCTHYECKast TECT-CUCTeMa IS
KOJIMYECTBEHHOTO OMPE/ICNICHHS COJICPIKaHMsI ITAPOIOHTOMA-
TOTCHHBIX MHKPOOPTaHU3MOB ITO3BOJINIIA TPOBECTH CPABHU-
TeNbHBIN aHann3 3()(HEKTHBHOCTH pa3IMYHbIX BHIOB JIeye-
HUSI BOCHAIUTEIbHBIX 3a00J€BaHUM MapoJOHTa HA OCHOBE
KOJIMYECTBEHHBIX JIAHHBIX COJICPIKaHUSI MAPOOHTOIATOTCH-
HBIX BUJIOB B COJEPIKUMOM MapOJOHTAIBHBIX KAPMaHOB.

Konduaukr unrepecoB. Aemopul 3aseisiom o6 omcym-
CcmMeuU KOHPAUKMA UHMEPECcos.

dunancupoBaHue. Hccredosanue e uMeno CnoHCOp-
CKOU NOOOEPIHCKU.
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PACMPOCTPAHEHHOCTb KIIMHUYECKU 3HAYMMbIX MYTALUIA BUPYCA Y BOJIbHbIX
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IIpoananusuposana pacnpocmpanénnocms KIUHUYECKU 3HAYUMBIX MYMAayuil upyca y 60IbHbIX XPOHUUECKUM GUPYCHbIM 2end-
mumom B uz Kupeusckoii Pecnybnuxu. Hcnonvzosansl 0bpasyvl niazmvl kKposu 64 001bHbIX ¢ 6epUGUUYUPOBAHHBIM XPOHUYECKUM
BUPYCHBIM 2enamumom B, nonyuennvie om kopennwvix scumeneu Koipeviscmana. Ilposedena acummempuunas I[P ¢ npomsisicén-
HbIMU ONUSOHYKAEOMUOAMU U OANbHEUUUM UCNOTb308AHUEM NPOOYKMA amMnaugurayuu nepeoil peakyuu 8 Hoeot I1L[P ¢ oonoil u3z
nap HympeHHux (2He3008blX) NEPEKPLIBAIOWUXCI NPATIMEPOS, COBMECHHO (PAHKUPYIOWUX noanblll 2enom BI'B, ¢ nocredyiowyum
cexeenuposanuem. Ha ocnosanuu gunoeenemuueckozo ananuza 64 uzonsmos BI'B, nonyuennvix om nayuenmos usz Kupeusckoi
Pecnybnuxu nokasano, umo 6 06¢1e008anHOl Spynne npucymcmeayem monvko upyc eenomuna D, npeoonaoan BI'B cy6eenomuna
D, (68,75%) no cpasnenuio ¢ BI'B cybeenomuna D, (18,75%) u cybeenomuna D, (12,5%). Jlna 6cex cybeenomunog ouesuonbi
HECKONbKO He3ABUCUMBIX UCTOYHUKOS UHGUYUPOBAHUS, GbIOCISAIOMCSL CYOKIAcmepbl, eKaouaiowue uzonamol u3 Kvipevizcmana,
Kaszaxcmana, Yzoexucmana, cyorxnacmepel, gkaouaroujue u3onsamol moivko u3z Keipevizscmana, umeroujue meHvuiee cxoocmeo
¢ panee 0enOHUPOBANHBIMU 6 MEICOYHAPOONYIO OA3Y OAHHLIX UONAMAMYU, YMO, GEPOSMHO, CEUOCMENbCIMBYEN O He3AGUCUMOU
2omonoeuunotl seomoyuu BI'B 6 pecuone.

Knunuuecku snauumvie mymayuu evisignenst y 26,5% nayuenmos. B mom uucne 12,5% c escape-mymayusmu, npensmcmeyouju-
MU 8bIABTIEHUIO BUPYCA U/UTU NO3BONAIOWUMU BUPYCY PERTUYUPOSambCsl, Hecmomps Ha eaxyuny (122K, 128V, 1331, 134N). Ewé
12,5% uzonsmos xapaxmepusyiomes, Mymayusimu, He3asUucumo AcCOYUUPOBAHHBIMU C PA3GUMUEM YUPPO3d NEeYeHU U 2enamoyer-
TIONAPHOU KAPYUHOMbL, 8 MOM Yucie oereyuamu npomsxcénnocmoto 21, 24, 27 nykneomudog 6 Pre-S2 pecuone u mymayueur S11F
6 PreCore pezuone. B oonom ciyuae obnapyoicervl Heobvrunvie mymayuu 2368 u 250P 6 no3uyusix, OnucaHHuIX KaxK catimol j1ekap-
cmeennou yemouiuugocmu P-obnacmu, céazannvle ¢ pazeumuem pe3sucmeHmHocmu K adeposupy, menogosupy, sHmexagupy.
Ananuz eenemuueckoti cmpykmypul gupyca cenamuma B, pannee evisignenue mymayui supyca y oonvhvix XBI'B mozym cnoco6-
CMB0BAMb NPABUTLHOMY BbIOOPY CMpame2uu 6aKYUHAYUY, NPOMUBOSUPYCHOU U UMMYHOCYRPECCUBHOU Mepanuu, npocHO3UPOsd-
HUIO KIUHUYECKO20 MeYeHUs U NPO2Peccuposanis 3a001e6anusl.
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THE PREVALENCE CLINICALLY SIGNIFICANT VIRUS MUTATIONS AMONG PATIENTS WITH CHRONIC
VIRAL HEPATITIS B
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The prevalence of clinically significant virus mutations in patients with chronic viral hepatitis B from the Kyrgyz Republic was
analyzed. Blood plasma samples of 64 patients with verified chronic viral hepatitis B obtained from Kyrgyzstan indigenous people
were used in the work. Asymmetric PCR was carried out with extended oligonucleotides and the first reaction amplification product
was further used in a new PCR with one of the nested pairs overlapping primers that flanked the entire HBV genome together,
followed by sequencing. Based on the phylogenetic analysis of 64 HBV isolates obtained from patients from the Kyrgyz Republic,
it was shown that only the genotype D virus was present in the examined group, the HBV subgenotype D1 (68.75%) prevailed
compared with the HBV subgenotype D2 (18.75%) and subgenotype D3 (12.5%). For all subgenotypes, several independent
infection sources are obvious, subclusters that include isolates from Kyrgyzstan, Kazakhstan and Uzbekistan are distinguished,
as well as subclusters that include isolates only from Kyrgyzstan, which are less similar to isolates previously deposited in the
international database, which probably indicates an independent HBV homologous evolution in the region.

Clinically significant mutations were identified in 26.5% of patients. Including 12.5% with escape mutations that prevent the virus
detection and / or allow the virus to replicate despite the vaccine (122K, 128V, 1331, 134N). Another 12.5% of the isolates are
characterized by mutations that are independently associated with the liver cirrhosis and hepatocellular carcinoma development,
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including 21, 24, 27 nucleotides deletions in the Pre-S2 region and the S11F mutation in the PreCore region. In one case, unusual
2368 and 250P mutations were found in the positions described as drug resistance sites of the P region associated with the
resistance development to adefovir, tenofovir, and entecavir.

The hepatitis B virus genetic structure analysis, early virus mutations detection in patients with chronic hepatitis B virus can
help to choose the right vaccination strategy, antiviral and immunosuppressive therapy, as well as predict the clinical course and
disease progression.

Keywords: chronic hepatitis B, drug resistance mutations; vaccine escape mutations, Pre-S deletions; prognostic markers;
hepatocellular carcinoma.
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Beeoenue. Cenpmoii 0 3HAYMMOCTH NIPUUUHON CMEPT-
HOCTH B MHp€ SIBIISIOTCS T€IaTOTPOINHbIE BUPYCHI, CIIOCO0-
HBIC BBI3BIBATh KaK OCTPbIC, TAK U XPOHUYECKUE 3a00JieBa-
Hus [1]. bonee 47% cmepreil, IPUUMHONW KOTOPBIX CTaHO-
BATCSI BUPYCHBIE T€NATUTHI, CBA3aHBl C BUPYCOM TelaTHTa
B (BI'B) [2]. Bonee wem y 240 mutH 4enoBek, HHDUIIUPO-
BaHHBIX BUPYCOM Temarnta B pa3BrBaeTcsi XpOHWYECKHUI
BupycHelid rematut B (XBI'B), mpencrasmsronmii coboii
muddys3Ho-BocanuTenbHOe  3a00NeBaHUE, CBS3aHHOE C
nepcuctennuer BI'B [3].

Knuanveckue nposinennss XBI'B mHOr000Opa3Hb! U 3a-
BHUCST OT OMOJIOTUYECKHUX CBOICTB BUpYyCa M €T0 B3auMoIeii-
CTBHSI ¢ MMMYHHOH CHCTeMOW Xo3siMHa. JJJIMTeNnbHOCTh 3a-
OoseBaHUs, yPOBEHb BUPYCHOW Harpy3Kd W €ro U3MEHEHUs
C TEUYEHHEM BPEMEHH, MyTallMHd BHPYCa, IKOJIOTUIECKUE U
reHeTudeckue (PakTopbl, ITHUUECKAs] MPUHAUICKHOCTb H
I10J1 ITALIUEHTa MOT'YT BIMAThH Ha TeueHue 3abosieBanus [4].

I'enernueckass »Bomouuss BI'B  ompenensercs naByms
BOXKHBIMH OCOOCHHOCTSIMH >KU3HEHHOTO IMKIa BHpyca. Bo-
MIepBBIX, BBICOKas TeHeTH4ecKkast crabmisHocTs BI'B noctu-
raercs 3a c4€T Ype3BblUaiiHO IP(PEKTUBHOIO UCTIONb30BaHUS
KOPOTKOTO reHoMa. Hanmaue nepekphIBatonxcst paMoK CUu-
TBIBAHUS1, MHOTOUUCIICHHBIX PETYIISTOPHBIX, PEIIMKATUBHBIX,
MOP(OreHeTHYECKUX 3JIEMEHTOB, OTCYTCTBHE HEKOIUPYIO-
mMx o0nacTell orpaHuuMBaeT OPMUPOBAHUE KU3HECTIOCO0-
HeIx MyTanuii BI'B. Bo-Bropsix, ucnonbs3zoBanne oOpaTHOM
TpaHCKpHIITa3bl 0€3 3’—5’-KOppeKTUpYIOoIIed (GYHKIMH TIPU
peruukanuu BI'B ompenenser BBICOKYIO 4acTOTY MyTallHid
(6omee 2*10"-5 3aMeH OCHOBAHMI/CAlT B TOJT), KOTOPBIE MO-
TYT TIOSIBJISITHCSL BO BCEX UYETHIPEX T'€HaX M3-3a CHOHTAHHBIX
OLIMOOK BUPYCHOW MOMUMEpa3bl WM BCIIEICTBUE JAaBICHHS
CO CTOPOHBI HMMYHHOH CHUCTEMbI XO3sIMHA, WM U3-3a 3K30-
TeHHBIX (DaKTOPOB, BKIIFOUAs MMMYHH3AIHIO WJIH JICYCHHE
IIPOTHBOBHUPYCHBIMHU TIpenaparamu [5, 6].

Crioco6wt neuenust BI'B npoagemoHcTpupoBaiu crocoo-
HOCTH 3aJIep)KUBaTh NMPOTPECCHpPOBaHUE 3a00JIEBAHUS TIPH
WCIIOJIB30BAHNH IIPETapaToB MPSMOTO MPOTHBOBUPYCHOTO
JEHCTBUSA, OTHAKO MHOTME MAIMEHThl HE MOTYT JOCTHUYb
LIeJIN JICUEHHS, YTO CBSI3aHO C MYTALUSAMM JIEKapCTBCHHOM
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YCTOMYMBOCTBIO KaK IOCNE UIUTEIBHOTO NMPUMEHEHHUS Te-
panmu, Tak U 'y TepareBTHIECKU-HANBHBIX OOIBHBIX 32 CUET
HHOUIUPOBaHUS (PapMaKOPE3UCTCHTHBIMH IITAMMAaMHU.

Psin myTanwii B pernone Pre-S1/Pre-S2/S BenyT Kk yckoub3-
aHMIO BUPYCa OT HEUTPAIN3YIOIIMX aHTUTEI M CIIOCOOCTBYIOT
MHQUIMPOBAHUIO BaKIIMHUPOBAHHBIX Jitoiei [7]. B Tom ymc-
ne takue myTanuu, kak D144A, Q129R, G145R, orBeyaro-
€ HE TOJBKO 33 PA3BUTHUE JICKAPCTBEHHOH YCTOMYMBOCTH
BHPYCa, HO U CIIOCOOHBIE CHIXKATH CBsi3bIBaHUE C aHTH-HB
NIpY BaKIMHALMK [IPOTUB renartuta B, MuHys HeHTpaiuzyo-
LIyI0 aKTUBHOCTb 3THX aHTHUTelN. [Ipomcxomut 310 3a cuér
W3MEHEHUI aMUHOKHUCIIOTHBIX OCTAaTKOB B 0OJIaCTH JIETEPMU-
HAHTBI 4 TOBEPXHOCTHOTO aHTUTEHA CIIOCOOHBIX OTPEIEeISATh
KOH(OPMALIMOHHBIE M3MEHEHHS, KOTOPbIe MOTYT HO3BOJIUTh
PEIUTMKALMI0 MYTaHTHBIX BHUPYCOB Yy BaKIIMHMPOBAaHHBIX
mrofel (MyTanuy BaKIMHHOTO yCKOJb3aHuWs). Takue BHpY-
CBI MOTYT OBITh HE OOHAPYKEHBI C MOMOIIBI0 COBPEMEHHBIX
JIMarHOCTHUYECKHUX TECT-CUCTEM, YTO MPEICTABISAET OTEHIIU-
QJIBHYIO YIPO3y 0€3011aCHOCTH reMoTpaHc(y3uid. BeIABIAIOT
BapuaHThl BI'B ¢ MyTanmsMu BaKIIMHHOTO YCKOJIB3aHUS IO
BCEH HYKJICOTHIHOHN IOCIIEI0BATEIbHOCTH JETEPMUHAHTBHI,
MOTEHIMAIBHO CHOCOOHBIE YKJIOHUTHCS OT HEHUTpau3yro-
X antu-HB [8]. MyTarmu BaKIMHHOTO YCKOJB3aHHUs MO-
TYT BO3HHUKaTh ¥ 0e3 0TOOpa, BEI3BAHHOTO BaKIMHAIMEH HITH
Tepanuelt anTu-BI'B mMMyHOTITOOYIMHOM, @ TOJBKO 32 CUET
(axTopoB xo3sMHa. B Mupe ¢ Bo3pacraromeil 00ecrokoeH-
HOCTBIO OOCY)XKIAIOT pacTyllylo pacnpoctpanéHHocTh BI'B
C MyTaIMsIM{ BaKIIMHHOTO YCKOJIb3aHMSI C MOMEHTA 3aITyCKa
MPOrpaMM yYHUBEpPCAIbHON BaKIIMHAIIMN U BO3MOKHOCTH TO-
TO, YTO 3T MYTaHTHbIE BUPYChl MOTYT HMCIIOJIb30BaTh MIPEU-
MYIIECTBA BUPyCa AUKOTO TUIA B IPEOIOJICHUN UMMYHHUTETA
BaKI[MHUPOBAHHBIX JII0ICH. BhI3bIBaeT cepbE3nyro 00ecTioKo-
€HHOCTb: 3aMEHST JIM OHM BUPYC JIUKOTO THIIA U MTOMEIIAIOT
JIM IpOorpaMMaM BaKIMHAINH.

ComtacHO JaHHBIM JIMUTEPATyphl, HEKOTOpPbIE MYTalUH
BI'B MOryT ciyuTh NPOTHOCTUYECKUMH MapKépamu pas-
BUTHA renaroueuntonsipuoin kapuuHoMsl (I'LK), sBisro-
uieiicss BTopoil BeAyled MPUYMHOM CMEPTHOCTH OT paka
W OTHOW M3 CaMbIX PacHpOCTPaHEHHBIX 3I0KAUYECTBEHHBIX
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OITyXOJIel, OCOOCHHO IMUPOKO TNPEICTABICHHOW B HEKO-
TOophIX parionax Asuu u Adpuku [9]. [ToBbIIEHHBIN PUCK
pazButus 'IIK nokazan y Hocuteneit BI'B ¢ myranusmu
pernona PreCore (PC) G1896A u mpomoTopa 6a3zaibHOTO
saapa A1762T, G1764A, npu Hanuauu nenenuii B Pre-S 00-
nactu Bupyca [10].

BelmeykazaHHOE CBUAETENIBLCTBYET O HEIOCTAaTOUHOCTH
BBISIBIICHUSI M TeHoTtunupoBanus BI'B, neoOxomnmo BHe-
JpATH B PyTHHHYIO Ta00PaTOPHYO TUArHOCTHKY UIEHTH(DH-
KalMIo0 Pa3IMYHbIX MyTaluil BUpyca, CIOCOOHBIX CIIyKHTh
TIPOTHOCTUYECKUMH MapKEpamMu pa3BUTHS 3a00JIeBaHMSL.

Lens paboTHI - BBISIBICHUE KIMHHYECKH 3HAYUMBIX MyTa-
umii Bupyca y 6onpHbix XBI'B n3 Kuprusckoit PecryOmmku.

Mamepuan u memoost. ViccnenoBanve 0100peHO KOMU-
tetoM 110 aTuke ®BYH HUMU snuaemuonorun 1 MUKpoouo-
norun umenu Ilacrepa (Cankr-IlerepOypr). Bee nanneHTs
Jalii MICbMEHHOE HH(MOPMHUPOBAHHOE COITIACHE HA y4acTHe
B MccileoBaHuu. B pabote ucnosnb3oBaHa mia3mMa Kposu 64
00nbHBIX ¢ BepudunnpoBaHHeiM XBI'B, momydeHnas ot ko-
peHHBIX xuTenell Kuprusckoit Pecryonuku.

Oxcrpakiuio JTHK mpoBoauau ¢ moMoIpio KOMIUIEKTa
pearenTtoB anst Beinenenuss PHK/JIHK w3 xiwHHYecKoro
marepuana «PUBO-nmpem» (PBYH IIHMMD, Mocksa), co-
IJIaCHO MHCTPYKIMHU. Il MOJTydeHHs! HyKJIEOTHIHOM Io-
CJIEIOBATENILHOCTH IOJHBIX I'€HOMOB BHpYyCa IPOBOAMIN
acumMetrpuunyro III[P ¢ ucnons3oBaHuEM NPOTKEHHBIX
OJINTOHYKJIEOTUIOB, Ha BTOpoM dtare nposoawau IIIP ¢
HCTIOJIb30BaHUEM NPOAYKTa aMIUTM(UKALNN TIEPBON peax-
MM U OAHOM W3 Iap BHYTPEHHUX (THE3JOBBIX) IIEPEKpbIBa-
FOLIMXCS TIPAiMEPOB, COBMECTHO (DIAHKUPYIOUIUX MTOTHBIH
reaom BI'B, kak mokazano panee [11]. {ns TP ucrons-
30BaH CIEAYIOUIMI COCTaB aMIUTM(DUKAIMOHHON CMecH:
3-30 oM kaxpgoro onuronpaimepa, 0,6-1,0 MM kaxmoro
JIE30KCUHYKJIeoTH a2, 6,7 MM MgClz, 1 en. pekoMOMHAHT-
nHoii Taq JIHK-nmommmepaswr (Fermentas), Oydep s Taq
JHK-nonmumepassr (750 MM Tpuc-HCI, (pH 8,8), 200 MM
(NH,),SO,, 0,1% (v/v) TBun 20), 1 MKr MaTpuibl, Boaa 6e3
HyKJIea3 10 KOHeYHOro o0béMa 30 MK AMIuH(UKaLUo B
o0111eM BHIe IPOBOIWIIH IIPU CIEIYIOUIUX YCIOBUAX: TIOCIE
neHaryparmu ipu 95° C B TeueHne 5 MHUH yCTaHABIMBAIN
30-40 nukioB ammmudukanmu B pexkume: 95°C — 20-40 c,
55-65°C —20-30 ¢, 72°C — 30-90 c; ¢puHaNBHAs DIIOHT ALK
npu 72°C — 5 muH. KauectBo 1P onpenensnu Bu3yaibHO
B 2% araposnom rene (120 B, 40 mun; 1xTBE), okpaien-
HOM OpOMHCTBIM THIUEM.

CeKBEeHHUPYIOLIYI0 PEaKIMI0 TPOBOAMIN  COIIACHO
uHCTpYKIMu K Habopy peareHtoB ABI PRISM BigDye
Terminator v3.1. (Applied Biosystems, CILIA) Ha mpsiMbIX
1 00OpaTHBIX MpaiiMepax B TPEX MOBTOpax. AHAIH3 MPOITYK-
TOB CEKBEHUPYIOLIECH peaKuy MPOBOIMIIN C UCTIOJIB30BAHU-
em reHernyeckoro ananmsaropn ABI Prism 3500 (Applied
Biosystems, CLLA).

[lepBuuHBI aHATU3 MOJYYEHHBIX B XOJ€ CEKBEHUPO-
BaHUS (PAarMEHTOB OCYILECTBIEH C MOMOLIbIO IPOrpam-
mbl NCBI Blast B cpaBHeHHH C HYKJICOTHIHBIMU IOCIIE-
JIOBATENIbHOCTSAMH, IPEJICTABICHHBIMH B MEXyHAPOIHOMN
0aze nmannbix GenBank. BeipaBHUBaHHME HYKJICOTHIHBIX
MocienoBaTeIbHOCTe mpoBeAeHo B mporpamme MEGA
7.0, ucnonp3yst anroput™ ClustalW [12]. li1st moctpoeHus
(DUITOTCHETHYECKUX JIEPEBBEB M TIOCIEAYIOIIETo (uiore-
HETHYECKOr0 aHaJIn3a PacCMaTPUBAIN PACCTOSHHS MEXKIY
MOCJIEIOBATEIbHOCTIMU METOJOM IPHCOEIUHEHHsI CcOCce-
JIeH, TIO3BOJISIONINM ONITHMH3AIIHIO JIEPEBAa B COOTBETCTBUH
C KpUTEpHEM «COallaHCUPOBAHHONW MHHUMAJIBHOM HBOJIO-
uun» (Neighbor-joining), uist OIEHKH JOCTOBEPHOCTH TIO-
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CTPOCHHBIX JIepeBbeB mpoBenéH Oyrcrpen (bootstrap) uis
1000 moBTOpOB.

[l BBIABIEHUSI BO3MOXKHOM PEKOMOMHAIIMM H30JISTOB
BBITMIOJIHEH aHAJIN3 C MCIIOJIb30BaHUEM MHCTPYMEHTA I'€HO-
tunupoBanuss NCBI [13] u mporpammHoro oGecriedeHust
RDP4 [14].

Pezynomamol u oocyncoenue. JIns Bcex UCCIETyeMbIX
00pa31oB MOIy4YeHbI HYKJICOTHAHbBIE MOCIEI0BATEIBHOCTH
MIOJTHOTO TE€HOMa BHpYCa YAOBJIETBOPUTEIHLHOTO KauecTBa,
MIPUTOJHbIE JJIS JanbpHelero ananusa. s Bcex o0pa3nos
OIpeieNIeHbl TeHOTHUII U CyOreHOTHII BUpYycCa.

Ha ocnoBanuu ¢unoreHerndeckoro anamuza 64 wu3o-
nstoB BI'B, nomydeHHsIx oT manueHToB u3 Kuprusckoit
PecnyOnuku nokaszaHo, 4To B 00CJI€I0BaHHON IpyIe npH-
CYTCTBYET TONbKO Bupyc rerorurna D. [Ipu sTom npeobna-
nan BI'B cyOrenoruna D (68,75%) no cpasnenuio ¢ BI'B
cybrenoruna D, (18,75%) u cybrenoruna D, (12,5%). Ilpu
aHaIM3e HyKJICOTHIHBIX MOCIEI0BaTEIbHOCTEH MOTHBIX Te-
HoMoB BI'B Ha pexoMOMHAIMK ¢ UCIIOIB30BAaHUEM HHCTPY-
MeHToB resorunuposanus NCBI u nporpammsl RDP4 pe-
KOMOWHAIIMU HE BBIABICHBL. [Ipu aHamu3e mocienoBaTelb-
HOCTEH M30ISATOB MPOLEHT HYKICOTUAHOW WAEHTHYHOCTH
cybrenorunos D, D,, D, cocrasun 98,4+1,06%, 99,2+0,4%,
98,3+0,7%, cooTBeTCcTBEHHO. DHMIIOreHETHYECKHUE OTHOIIIE-
HUSI MEXKY UCCIIEIOBAaHHBIME M30JIATaMH U peepeHCHBIMA
MOCTIeJOBATEIbHOCTIMH MIPEACTaBICHBI Ha puC. 1.

VYposens 3aboneBaemoctit XBI'B B Kbipreizcrane co-
craisger 23 Ha 100 ThIc. YenmoBeK, HAOMIONACTCS] POCT 3a-
6osnesaemoctu BI'B (10 71 Ha 100 ThIC. uenoBek B Mcchik-
Kynbckoii odmactu) [15]. Tlo apyrum gaHHbIM pacnpoctpa-
nénHocts BI'B B Kuprusckoit PecryOmnmke cocrapisieT
10,3% [16]. Otmedaetcs poct 3ab6oneBaemoct XBI'B, 1o-
MUHHUPYIOIIUMH MyTAMHU nepenadn BI'B B cTpane sBisioT-
¢Sl mapeHTepanbHblil 1 ObITOBOM (60,9%) ¢ yacTbIM Gopmu-
poBannem cemelHbIx ouaroB (23,8%) [17]. CymecrtByer
HECKOIIbKO (paKTOpPOB, CIIOCOOCTBYIOMINX (HOPMHUPOBAHUIO
CEeMEHHBIX O04YaroB: OYEHb HM3KUI YPOBEHb BaKIMHAIMH
npotuB BI'B cpeau B3pociioro HaceneHus, OTCYTCTBHE pe-
BaKIMHAIMH MTOJJPOCTKOB U JIOJHKHOTO BHUMAHUS K HOCHTE-
msm BI'B. 3a cuér 3T0rO0 OT 2 10 6 YICHOB CEMBH MOTYT
OBITH BOBJICUEHB! B MH(EKIIMOHHBIA MPOIECC B CEMEHHOM
ouare, 4To TpeOyeT yniyOn€éHHOro o0caeJ0BaHus JKUTeIeH
pecnyOnuKy 71l paHHeTo BEISIBIEHUS nanueHToB ¢ XBI'B
u ycunenus npodunaktudeckux meponpusituid [18]. Ilo
BCEil BUAMMOCTH, 3TO ABJSIETCS OIHON U3 MPUYMH IIMPOKOU
pacnpoctpaHeHHOCTH 3aboneBaemoctu XBI'B cpenn ne-
teil (mpuuém pacnpoctpan€éHHocTs konHpeknnu XBI'B +
XBIJ Boiie, uem XBI'B), Hecmotps Ha To, uTO netu A0 15
JIeT oxBaueHbl BakuuHauuen npotus BI'B [19]. Xots onen-
ka pacripoctpanénnoctu XBI'B B Kuprusckoii Pecryomke
MPE/ICTaBlICHa B JIAaHHBIX JIUTEPATypbl, THPOPMAIIUU O pac-
MIPECICHUN TeHOTHUIIOB/CYOTeHOTUIIOB M XapaKTEPHUCTHKE
TeHETUYECKON CTPYKTYpPBI BUpYyCa B pErMOHE HAlTH He yaa-
JIOCh.

OO0pamaeT BHUMaHWE CPABHUTEIBHO BBICOKAS JUISI JaH-
HOTO reorpaduueckoro pernoHa Bcrpedaemocts BI'B cy0-
renoruna D,. B Gonee panHeMm Hccieq0BaHMM Mbl COO0-
ajii O CJEAYIOIIeM pacrpelereHuu cyorenorunos BI'B
cpeu xurener Kuprusckoit pecriyonuku: BI'B D, 73,34%,
BI'B D, 3,33%, D, 23,33% [20]. B nacrostieit padore oye-
BHJIHO CPAaBHHMTENIBHOE YBEIMYEHHE 10U cybrenoruna D,
¥ YMEHbIICHHE 101 D, 0/HaKO JOCTOBEPHbIX OTIMYUI HE
BbIsABIEHO (p=0,07). [Ipn 5T0M cpenn mrammon BI'B D, Bbi-
penserca cyoknacrtep (KYR33-KYR35, KYR38-KYR43)
C HYKJICOTHAHONW WACHTUYHOCTHIO 99,44+0,5%, W30IATHI
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Puc. 1. dunorenernyeckoe aepeBo uUccieqoBaHHBIX n30isaToB BI'B, Beienennbpix ot manuentos ¢ XBI'B, mpokuBaromux Ha Teppu-
topuu Kuprusckoil PecriyOnuky, B cpaBHeHuu co mramMmamu BI'B, onucanHbiMu Hamu paHee B cTpaHax CpenHell A3uu, a Takke ¢
MIPE/ICTABICHHBIME B MEXIyHApoHOH Oa3e manHbIXx GenBank pedepeHcHBIMU mocienoBaTebHOCTIMEA TeHoTHIa D. PedepeHcHbie
Hocien0BaTenbHOCTH 0003HaueHb! kofgamu GenBank ¢ ykaszanueMm cyorenoruna. Kpysxkamu 0003HaueHbl 00pasLibl, UCCIIEIOBAHHBIE B

Hacrosiel padore. Jlansl 3HaueHus bootstrap >60%.

KOTOPOTO HMMEIOT BBICOKOE CXOACTBO C I'€HOBapUAHTaMH
BI'B, mmpoko pacnpocTpaH€HHBIMHU 1O BCEHl TeppUTOpUU
P®. I'maBHy10 ponp B KJIACTEPU3ALMU MIPACT HE CTOJIBKO
reorpadudeckasi OOIHOCTh, CKOJBKO MYTH Tepeaayd WH-
(dexumu, 0coOEHHO KOra pedb UAET O PACIPOCTPAHCHHU
HeXapaKTEePHOTO Ul PerMoHa reHOBapHaHTa BHpyca Iocie
BHezpeHus. [lo Bcell BUAMMOCTH, B JAHHOM Cllyyae MMell
MECTO OJHOKPATHBIH 3aB03 PacIpOCTPaHUBLIEIOCS [03HEE
mramma.

64

Bersb, coorsercraytomas BI'B D, pasaenuiack Ha moj-
knacrepsl. [Ipenmnonaraem, 4To OIWMH W3 HHUX CBSI3aH C 3a-
paKEHUEM TOCPEJCTBOM YNOTPEOICHUS! MHBEKIIMOHHBIX
HApKOTHYECKUX BEIeCTB. [lallMeHThl W3 JaHHOW TPYIIbI
COIIMAJIBHO 00€CIeUCHHBIC JKCHIIHMHBI, YTO, Ka3alloCh ObI,
MPOTHBOPEUHT TPEATIOIIOKECHHUIO O 3apaXKEHUH B CPEJIe T10-
TpeOuTenell WHBEKIIMOHHBIX HApKOTHUKOB. [0 HEKOTOpHIM
JIAHHBIM B HACTOSIIIIEE BPEMS BO3PACT OOJIBIIETO YKCIa YO~
TPEONSIOIMX HAPKOTUKHU B KbIprbI3cTane cOCTaBIISET OKOJIO
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Puc. 2. [lpencraieHbl HyKJICOTHIHBIC TOCIIEA0BATENILHOCTH (hparmMeHTa Pre-S perroHa ¢ aenennsmMu pa3anyHON MPOTSKEHHOCTH, BbI-
sIBTIEHHBIMU B u3onsATax BI'B oOcnenoBanHoi rpymimsl, B cpaBHeHun ¢ BI'B cyorenotuna D1 nuxoro tuna.

30-45 5iet, 9TO COOTBETCTBYET CpPEeTHEMY BO3pACTY TMallMEeH-
TOB B TpymIe, OONBIIMHCTBO U3 HUX JIETH OOECIEeYEHHBIX
poaureneii, nHpupoBaHHbie Ha pydeke XX-XXI Bekos,
Korza yrnorpeOieHne HHBEKIMOHHBIX HAPKOTHKOB TTOJTyYH-
JI0 MIMPOKOe pacrnpocTpaHeHne B crpaHax ObiBimero CCCP.
CMEepTHOCTb KEHIIMH CPed YHOTPEOISIOMNX HHBEKIIMOH-
Hbl€ HAPKOTUKY 3HAUYUTEJIBHO BbIIIE, YeM MYK4uH [21].

Xapakrepubiii 1y pernona BI'B cy6renorun D, oue-
BU/IHO, IMEET HECKOJIBKO HE3aBHUCHMBIX HCTOUHUKOB I/IH(bI/I—
LUpOBaHUs. Briaemnsrorces cyOKnacTepbl, BKIFOYAIOLIHE H30-
nstel u3 Kazaxcrana, Keipreizcrana, Y3oekucrana. CyOkiia-
cTep, U KOTOPOTO, HECMOTPSI Ha pa3Hble reorpaduyeckme
PETHOHBI, OYeBHUJICH 00NN MH(DEKIIMOHHBIN MpeoK (IIpo-
LIEHT HYKJICOTHHOU uaeHTHuHOoCTH 99,6+0,3%) BKIIO4aeT
m3oiaTel KYR31, KYR37, KYR1009, KYR1290, KAZk6,
KAZk7, KAZk9, KAZk10, KAZk30. CXoACTBO H30JISTOB C
OIMCAHHBIMU B MEXIyHapOJHOH 0a3e JaHHBIX oOpasznamu
13 pa3HbIX CTPaH SABJIAETCS, 110 BCEH BUIAUMOCTH, TOATBEPK-
J€HHEM MHOTOYHCIIEHHBIX HE3aBUCHMBIX 3aBO30B BUpYca B
crpansl CpenHeit A3uu, B TOM YHCIe B XOA€ KPYIHBIX MH-
TPAllMOHHBIX BOJNH. OMNpenensrorcs CyOKJIacTepbl, BKIIIO-
YaOLIMe H30JIATHl TOJIBKO M3 OXHOH CTpaHbl M HMEIOLIHe
MEHBIIIEe CXOJICTBO C paHee JACTIOHHMPOBAHHBIMHU B MEXKIY-
HapOoJHYy0 0a3y JaHHBIX U30JIATAMH, YTO, BEPOSTHO, CBH/IC-
TEIBCTBYET O HE3aBUCHUMOI rOMOJIOrHuHO# 3BOIonuu BI'B
B PErHOHE.

KnuHn4yeckn 3Ha4MMbIe MyTalliU BBISBICHBI y 17 manu-
€HTOB, YTO cOCTaBUyIO 26,5%.

Ilpu ananuze HYKICOTUIHBIX TMOCIEAOBATEIbHOCTEN
yuactka reHa Pol renoma BI'B, oTBeTcTBEHHOTO 32 pa3Bu-
THE JICKapCTBEHHON YCTOWYMBOCTH BHPYCa, HE BBISBICHBI
MyTauu GapMaKOpe3UCTEHTHOCTH, OJJHAKO Y OIHOTO OO0JIb-
HOTO B JIByX MO3ULUSX, ONUCAHHBIX B JIUTEpAType Kak caii-
Thl JIEKAPCTBEHHOM ycToW4uMBOCTH P-001acTH, CBA3aHHbIE
C Pa3BUTHEM PE3UCTEHTHOCTH K anedoBHpY, TCHOPOBUDY,
9HTEKaBUPY, OOHAPYKEHBI HEOOBIYHbIE MyTauu — 236S u
250P.

B oOciienyemoii rpymne BoisiBieHb! 8 cityuaes (12,5%) ¢
escape-MyTalusIMH, BIUSIONMMHA Ha OAHY WM HECKOJIBKO
(yHKIMIA, B TOM YHCIIe MyTaluH, TPENsSTCTBYIOIINE BbIAB-
nennto Bupyca (R122K, M1331, 134N), myranuu, orpaHu-
YKBaIOLIMe BO3MOKHOCTh Tepanuu (1G) — M1331, myranuu,
TIO3BOJISIIOIINE BUPYCY PETUTUIMPOBATHCS,, HECMOTpPSI Ha
BakiuHy — 128V, M 1331, 134N. CxoaHblIi ypoBEHb pacmipo-
CTPaHEHHOCTH escape-MyTaHTOB IOKa3aH Cpeau OOJIbHBIX
XBI'B B Uopnanuu (18,9%), Upane (14%) [22, 23].

O6pamaror BHUMaHKe § mTamMMoB (12,5%), chopmupo-
Basux cyOknacrep BI'B cyOrenoruna D (n3onsrer KYR2,
KYR3, KYRS5-KYR10), cymecTBeHHO OTIAMYAIOMIMIACS OT

ocTasibHOM Tpymnmbl. HykieoTwnHash WACHTUYHOCTH BHY-
TpH Kiactepa coctanisier 99,25+0,46%. JlaHHble U30JIATHI
XapaKTepU3yIOTCsA JEeNEeUUSIMH, MPOTHKEHHOCTRIO 21, 24,
27 nykneorunoB B Pre-S2 peruone, npeacTaBIeHHbIMU Ha
puc. 2. HykieoTuHble TOCIe10BaTEIbHOCTH TOIHBIX T€HO-
MoB BI'B ¢ menenusimu B peruone Pre-S nemonupoBanbl B
MEXIyHapoaHyto 0a3zy nanHelx GeneBank mon Homepamu
MN780900-MN780907.

Pre-S-o6macte BI'B pacnonoikena Ha 5’-KOHIIE OTKpPbI-
TBIX paMOK CUMTHIBAHHS IOBEPXHOCTHOTO F'€HA U COCTOUT M3
nomeHoB Pre-S1 u Pre-S2. Pre-S-o6macTb conepkuT cTapTo-
BbIC KOJIOHBI JIJIS 9KCIIPECCHU OOIBINX U CPEITHUX MOBEPX-
HocTHBIX aHTUreHoB HBV (LHBs 1 MHBSs cooTBeTCTBEHHO)
U IIPOMOTOP AJIS1 SKCHPECCHN HEOONBILIMX MOBEPXHOCTHBIX
antureHoB BI'B (SHBs). Jleneru Pre-S1 u Pre-S2 cmo-
COOHBI BBI3bIBaTh HakoruieHHe OenkoB LHBS u BHpYCHBIX
yacTull B sH10mIa3Marndeckoit cetu (ER) u Bnociencteuu
BbI3BIBaTh cTpecc ER u okucnautensHoe noppexaenue JHK
rernarouuToB, nHpuIMpoBaHHbIX BI'B, koTopsie MOTyT yua-
CTBOBaTh B renarokapuuHorenese. LHBs u ykopodeHHbIN
MHBSs npu3HaHbl aKTUBaTOpaMU TPAHCKPHUIILUU, KOTOPHIE
MOTYT HHUIIUMPOBATH Nlepenady curHanoB Ras / Raf-1/ ERK
U 3aIlyCKaThb MHOM OHKOT€HHBIN MexaHu3M. Bcé 370, Kak u
BeIsiBNIeHUE cBsa3aHHBIX ¢ ['TIK meneruit Pre-S y 60mpHBIX 1O
MeHblei mepe 3a 10 et go pazsutusa 'K, npuuém cpenu
MalMEHTOB, Y KOTOPBIX B AaybHeWeM pa3Buiack 'K, qo-
CTOBEpHO Yallle, YeM Y IMalUeHTOB 0e3 He€ [24], mo3BOoHiIo
MIPEIONIOKNThH KaHIIEPOTEeHHY0 poiib Pre-S-nenenuii 1 Bo3-
MOYKHOCTb UX IIOTEHIIMAIBHOTO IPUMEHEHHSI B TPOTHO3UPO-
BaHuu pucka ['TIK.

VY IByX NMAnMEHTOB MOMUMO JAeNIeLUi BbIsABIEHA B Pre-
Core perunone myranus S11F, He3aBucuMO accouunpoBaH-
Hag ¢ pa3BuTueM nupposa neuenu u I'IK.

17 nanueHTOB U3 00cIenyeMoii rpymniisl 001bHEIX XBI'B
JIOJDKHBI HAXOAWUTHCS MO, TPUCTAIBHBIM KOHTPOJIEM Jieda-
IIMX Bpayeil, Tak Kak B OJJHON MOJTPYIIe OOIBHBIX BO3ZMOXK-
HO OTCYTCTBHE OTBETa Ha TEPAIMIO, B JPYyroil MOATpyIIe
BBICOKA BEPOSITHOCTH Pa3BUTHsI UPPO3a MEUYCHU U TeraTo-
LEJUTIOJIIPHOM KapIIHHOMBI.

3akniouenue. BeicOkHii ypOBEHb PacIpOCTPAaHEHHOCTH
XBI'B B Kuprusckoii PecrnyOmnuike cBHIIETENLCTBYET O He-
JIOCTATOYHOCTH JUATHOCTHYECKUX M TPO(UIAKTHUSCKUX
Mep B peruone. IloydeHHble JaHHbBIE O PEACTABICHHOCTH
KJIMHUYECKH 3HAaYMMBIX MYTaLUsIX BUPyCa CBHICTEILCTBY-
10T 0 HEOOXOJMMOCTH TMPOBEICHHS BHICOKOUYBCTBUTEIBHOM
MOJICKYJISIPHOM JIMarHOCTUKY Tenatuta B B cBs3u ¢ HEOO-
XOJMMOCTBIO TMPABUIBHOTO BHIOOpa CTpaTerdH BaKIWHA-
LMY, TPOTUBOBUPYCHOH, MMMYHOCYIIPECCUBHOW TEpaIlny.
Amnaiu3 renetTuueckoil crpykrypsl BI'B, pannee BolsiBieHue
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MyTanuii Bupyca y 6onpHbIX XBI'B MoryT crioco6cTBOBaTh
MIPOTHO3UPOBAHUIO KIMHIMYECKOTO TEUEHHSI U TPOTPECCUPO-
BaHUS 3a00JICBaHMSI.
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METOAbI AETEKLUWU PE3YIbTATOB PEAKLUU NETNIEBO U3OTEPMUYECKOW
AMIMIMOUKALUN OHK

OIBbHY HayuHo-nccnenoBatenbCKUin MHCTUTYT BakLUMH U CbiBOPOTOK UM. V.M. MeuHnkoBa, 105064, Mocksa, Poccua

Memoo nemnesoti uzomepmuuecrkou amniuguxayuu JJHK (LAMP) 6vi1 paspaboman T. Notomi ¢ coasm. ¢ 2000 2. u, bnazooaps
ceo0etl MOYHOCIU, 4YBCMEUMETbHOCU U NPOCMOMe UCHOTHEHUS, CIMA OOHUM U3 CAMbIX NePCREKMUBHBIX MEeMOo008 0151 OCYujecm-
6leHUsA OUAZHOCMUKY HA Mecie feueHus («point-of-carey). B nacmoswem ob30pe paccmompenvl pasuvie cnocoovl oemexyui
pesyibmamos peaxyuu LAMP, evisenenst ux npeumywecmsa u Heoocmamku. Memoowr oemexyuu pesyiomamos LAMP mozym
ObIMb YCn061HO hoopaszoenenvl Ha Koceennvie u npsamvle. K koceennvim memooam, HanpasieHHblM 1A GblaGNeHUe USMEHEHUN 6 XU-
MUYECKOM COCMABe PeakyuoHHOU CMeCU, MOJICHO OMHECmU MypOUOUMEmPUIO 8 PealbHOM 6pEMEHU, (ILyopecyenmmuylo 0emexkyuio
C KanbyeuHoM, KOIOPUMEMPUUECKYI0 OeMeKYulo ¢ UOPOKCUHADMONOBLIM CUHUM U OeMEKYUI0 ¢ UCNONb308AHUEM MOOUDUYU-
posannvix Hanouacmuy 3onoma. Ilpsimvie mMemoovl, 0CHOBAHHbIE HA GbIAGNEHUU HAKONLCHUS 8 NPOYecce PeaKyuu amMniukoHOs,
BKIIOUAIOM 6 Ce0s1 PyopuMempuieckoe BbisAIeHUe AMNIUKOHOG C NPUMEHEHUEM UHMEPKATUPYIOWUX Kpacumenetl, pe30HaHCHbLI
nepenoc sHepauul (yopecyenyun, UMMYHODEPMEHMHbLIL AHANU3, PEAKYUIO UMMYHOXPOMAMO2PAPUL, UCNONb30BANUE KAMUOHHBIX
NOMUMEPOB U HAHOUACUY 3010Md.

s paspabomok 6 oonacmu OuazHoCmuKy «point-of-care» XapakmepHa 8blpadceHHas MmeHOeHyus. K MUHUAMIOPU3AYUL, NPOBEOCHUIO
peakyuu LAMP na Muxpouunax u MUKpOQouOHsix yempoucmeax ¢ dAeKmpOoXuMudeckuM wid ONMu4eckuM cnocobom 0emexyuu.
Haubonee nepcnekmugnvimu 0711 OUACHOCMUKU UHMEKYUOHHBIX 3a001e8aHULL AGNSIOMCA MEMOObL MypOUOUMemMPUU U UCTLONb30-
8aHue unmepraiupyowux Kpacumenei. Paspabomka omeuecmeeHHbIX NOPMAMUSHBIX NPUOOPOE O OemeKyuu pe3yibmanos
LAMP, ochosannvix na ¢hryopecyenmnoui 0emexyuu uiy mypououmempuu 8 peaibHom epemenu 6yoenm cnocoocmeosams WupoKo-
MY BHEOPEHUI0 Memood 6 NPAKMUKY KIUHUYECKOU 1a60pamopHOll OUa2HOCMUKU.

Touck numepamypul npogoouscs 6 6ase oannviii Pubmed ncbi no kniouesvim crosam.

KnioueBbie CIOBa: Obicmpas MOLEKYIAPHASL OUACHOCTIUKA, UHDEKYUOHHbIe 3a00Ne8aHUs,; NeMIe6ds U30MepMUYecKas am-
naupurayus JJHK; LAMP; memoosr demexyuu,; 0030p iumepamypei.

Joast nurupoBanus: [lempywa O.A., @aiisynoes E.B. Memoowvl Oemexkyuu pe3yibmamos peakyui nemuesoll u30mepmuieckorl
amnaupurayuu JJHK. Kiunuueckas nabopamopnas ouaznocmuxa. 2020; 65 (1): 67-72. DOI: http://dx.doi.org/10.18821/0869-
2084-2020-65-1-67-72

Petrusha O.A., Faizuloev E.B.

DETECTION METHODS FOR RESULTS OF A LOOP-MEDIATED ISOTHERMAL AMPLIFICATION OF DNA
Mechnikov Research Institute of Vaccines and Sera, 105064, Moscow, Russia

The loop mediated isothermal amplification (LAMP) was developed by T. Notomi et al. in 2000. It has become one of the most
promising methods for point-of-care diagnostics due to its accuracy, sensitivity and ease of execution. In this review, various
methods for detecting the results of the LAMP reaction are considered; their advantages and disadvantages are revealed. Methods
for detecting LAMP results can be divided into indirect and direct. Indirect methods aimed at detecting changes in the chemical
composition of the reaction mixture include real-time turbidimetry, fluorescence detection with calcein, colorimetric detection with
hydroxynaphthol blue, and detection using modified gold nanoparticles. Direct methods based on the detection of accumulation
amplicons during the reaction include fluorimetric detection with intercalating dyes, resonance fluorescence energy transfer,
enzyme immunoassay, immunochromatography, using cationic polymers and gold nanoparticles.

The development in the field of point-of-care diagnostics is characterized by a pronounced tendency to miniaturization, the LAMP
reaction on microchips and microfluidic devices with an electrochemical or optical detection method.

The most promising for the diagnosis of infectious diseases are turbidimetry methods and the use of intercalating dyes. The
development of portable domestic instruments for detecting of LAMP results based on real-time fluorescence detection or
turbidimetry will contribute to the widespread introduction of the method into clinical laboratory diagnostic practice.

A literature research was conducted in the Pubmed ncbi based on keywords.

Keywords: rapid molecular diagnostics, infectious diseases; loop-mediated isothermal amplification of DNA; LAMP; detec-
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Beeoenue. Meton monmMepasHON IETHOM peaknnuu
(ITLIP), Gmaromapst cBoei yHHBEpCaJIbHOCTH, BBICOKOU CIIell-
U(UYHOCTH U YyBCTBUTEIBHOCTH CTAJ «30JI0THIM CTaHAAP-
TOMY MOJICKYJIIPHOH JTMAarHOCTUKU MHOTHX HH(EKIIMOHHBIX
3a00ieBaHMH, KaKk B MEIUIIMHE, TaK U B BerepuHapuu. Of-
Hako mpumeHenue metoga I[P nns nuarHocTuku Ha Me-
CTE OKazaHUsi METUIIMHCKOW momomu («point-of-care»), B
TTOXOJTHO-TTOJICBBIX YCIIOBHSIX WJIM B )KHBOTHOBOAYECKUX XO-
3MCTBAX KpaifHe 3aTpyAHUTEIbHO. Bricokas moTpeOHOCTh B
CpeACTBaxX TUarHOCTHKH «point-of-care» 3acTaBisieT HCKaTh
MOAXOIAIINE METOJbI, B YHCIIEe KOTOPBIX O0COOBIH MHTEpec
MIPEACTABIISIOT METOAbl M30TEPMUYECKON aMILTH(HUKAIIH
HyknenHoBbIX Kuciot (MAHK).

Ha nanHbIii MOMEHT ommcaHo Oonee JecSITH METOJO0B
HNAHK [1], u3 KoTOpBIX HanboIee 4acTo MPUMEHSIOTCS Me-
TOABI TpaHcKpuruoHHoi ammmudukanuun PHK NASBA
(Nucleic Acid Sequence Based Amplification), ammmudu-
kanusi o Tuiy karsimerocs: konbiia RCA (Rolling Circle
Amplification), xenuka3zo-3aBucnumas ammmnukarmss HDA
(Helicase-Dependent Amplification) u MmeTo eTieBoi n30-
tepmudeckoi amrundukanuu JJHK LAMP (Loop-mediated
Isothermal Amplification). Ilocnenuuii, Ha Ham B3NS,
npeacTasisieT ocoobrit mHTepec. Meroq LAMP 6b11 paspa-
6otan T. Notomi ¢ coast. B 2000 1. [2]. B cocraB peakuon-
Hoit cmecu LAMP kak npaBuino Bxogut JHK-monumepaza
tepmodminbHOi  Oaktepun Bacillus  stearothermophilus
(Bst JIHK-nonumepasa), koropas obGmagaer 5°-3’-JIHK-
MOJMMEPa3HOW aKTUBHOCTBIO, CIIOCOOHOCTBIO K 3aMmelle-
Huto (BeitecHenuto) neneit JIHK u He mposBnsier 5°-3-
9K30HYKJICA3HOW aKTHBHOCTH. biaromapsi MCIIOIb30BaHHIO
Bst JIHK-mommmepaspl, peakmust LAMP npoxomut mpu
MIOCTOSHHOH TemIepaType U He TpeOyeT MPUMEHEHHs Tep-
Mouukiepa. [IpofyKTsl peakliuy HaKarIuBaloTCs B KOJIHYe-
CTBE, MHOTOKPATHO MPEBBIIIAIONIEM KOJINYECTBO MPOAYKTOB
[IIIP, 4T0 MO3BONSAET NMPOBOAUTH BU3YAIBHYIO AECTEKIUIO
pe3ynbraTta npsiMo B mpoOupke. B kiaccuueckom BapuaHTe
LAMP B cocTaB peaklIHOHHOM CMECHUT BXOAUT YETHIPE OJIH-
TOHYKJICOTHAHBIX TpaiiMepa, 9TO 00eCTIeYMBAET BBICOKYIO
cnenru(pUIHOCTh METO/IA, TPH YyBCTBUTEILHOCTH, COIIOCTA-
Bumoii ¢ TTLIP.

3a pybexom Takue komnanuu kak Eiken Chemical (SImo-
Husi) U OptiGene (BenmukoOpuTaHus) BBITYCKAIOT KOMMEP-
yeckue HaOOpbI peareHToB Ha ocHOBe mertona LAMP s
HCIIOJIb30BAaHUs B TMAarHOCTHKE MH(EKIMOHHBIX 3a00JieBa-
HUM, MOHUTOpPHHIA OKpYXaOLeH cpelbl U OLEHKH 0e30-
MACHOCTH MPOJYKTOB MUTaHUs. sl IETEKIIMN Pe3ynbTaToB
LAMP npemioxkeno 0oibioe pasHooOpa3re METOIOB.

B HacroseM 0030pe paccMOTPEHbI pa3Hble CHOCOOBI
JETEKIMH pe3ysbTaToB peakuu LAMP, BBISBICHBI HX TIpe-
HMMYIIECTBA U HEOCTATKH. MeTOoIbl JeTEKIUH PE3yIbTaTOB
LAMP MoxHO ycioBHO NOApa3AeIuTh Ha KOCBEHHBIE, Ha-
IIPaBJIEHHbIE Ha BBIABIEHHE U3MEHEHHUH B XUMHYECKOM CO-
CTaBe PEeaKIMOHHON CMEeCH, U MpsIMbIE, OCHOBAaHHBIC Ha BBI-
SIBICHUW HAKOIUICHHS B MPOLIECCE PEAKIIUH AMILTHKOHOB.

Koceennvie memoowt oemexyuu. Typououmempus é pe-
anpvnom épemenu. TypOUTUMETPUIECKUN METOIl BO3MOKEH
Onarozapsi Ype3BBIYAfHO BBICOKOMY BBIXO/Y NPOIYKTOB pe-
aku LAMP. Bo Bpemst monumMepuzarn mosnexyisl JJHK u3
HYKJIEOTHJIOB BBICBOOOKJaeTcsa HOH Upodocdara, KOTOPbIH
3aTeM BCTYIIAET B PEAaKIUIO C HOHaMU M g2+ 13 peakImoHHO-
ro Oydepa, B pe3yisrare yero oopasyercs nupodocdar mar-
HUSI, KOTOPBIN BBINAJIAET B 0Ca/IOK (pHc.l, @, CM.O0NOKKY).
HmenHo Ha 00pa30BaHUM HEPACTBOPUMOTI'O OCAIKa U B3aUMO-
TeficTBHY ¢ HOHAMH ITHpodocdara OCHOBAH TypOHIUMETPH-
yecKkui MeToA AeTeKiun peakiun LAMP.
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Ha cnexyromuii rox mocie myOnuKanuu CTaThbH, B KO-
TOpOIi BriepBhie onuckiBaics meton LAMP, Beinuta padora
Y. Mori u coaBrt. [3], IpeUIOKUBIIETO sl JETEKIUN pe-
3yJABTaTOB METON TypOuanMmeTpuu. B mporecce peakiuun
amMIn(UKanuKu yBEJIMYMBACTCS MYTHOCTH pacTBopa, IO
MU3MEHEHHIO KOTOPOH cyasT o xoxe peakuuu. s obpa-
30BaHUs Ocajlka KOHLEHTpauus nupodocdara B peakuu-
OHHOI cMmecu nomkHa npessimars 0,5 MM. CornacHo uc-
cnenoBanusiM Y.Mori, B peakiuu LAMP koHieHtpanus
noHa nupodocdara B 2,5 pa3a mpeBbllIacT HEOOXOAUMBIN
MUHUMYM, a B peakuuu I[P cocrasmser Bcero 0,02 MM,
4Yero HeI0CTAaTOYHO s oOpa3oBaHHs ocaaka. Takxke B
9TOM HCCIEeJOBaHUM Obla JAOKa3aHa 3aBUCHMOCTbH YBEIH-
YEeHUsI MyTHOCTH pacTBopa oT HakoruieHus JJHK-npoxykra
LAMP, 1.e. BOBMOKHOCTH IPOBOANTH JICTEKITUIO pe3yiIbTara
B pexume peanbHoro BpemeHu. B 2004 r. Ta xe rpymnmna
YUEHBIX MPEACTaBUIa YCTPOUCTBO, CIIOCOOHOE MOIAEPIKH-
BaTh IIOCTOSIHHYIO TEMIIEpaTypy [Uld IPOBEICHUS peaKkluu
LAMP n onHOBpeMEHHO M3MEPSITh MyTHOCTH HECKOJBKUX
00pasLoB B peXUMe peallbHOTO BpeMeHH. M3Mepenue MyT-
HOCTH NpoBoAAT kKaxzable 30 ¢ B TeueHue 60 munyt [4]. B
nanpHeieM, metog LAMP ¢ TypOunanMerpraeckoit 1eTex-
el B pealbHOM BPEMEHHU TOKazal BBICOKYIO d((heKTHB-
HOCTh B HCCIICAOBAHUAX MO AMArHOCTUKE MH(EKIMOHHBIX
3a0oneBanuii [5-7], mpuYeM 4yBCTBHTEIBHOCTh U3MEPEHUI
cootBeTcTBOBajia Takoou s IIL[P-PB. K Hemocrarkam
TYpOMJIUMETPHUUECKOTO METO/Ia JETEKIUH MOXKHO OTHECTH
PHUCK CHIDKEHHUSI YYBCTBHUTEJIBHOCTH, K KOTOPOW MPHBOIAT
Takue (HaKTopbl KaK HEPAaBHOMEPHOCTh IPOCTPAHCTBEHHOT'O
pacTpeneneHnss YacTull U UX pa3Mmepa, ITOBTOPHOE pacTBO-
peane Mg2P207 u cHMXeHHe MyTHOCTH pacTBopa. Takke
CJIOKHOCTH CBSI3aHbI C HEOOXOAUMOCTBIO AETEKIIUU PE3yJIb-
TaTOB B HEOONBIINX 00BEMaX PEAKIIMOHHON CMECH.

®nyopecueHTHas AETeKIUs ¢ KaiblenHoM. [Ipocroi
croco0 BHU3YaJIbHON [ETEKUHH C HMCIIOIb30BAaHHUEM Me-
TaJUIOMHAMKATOpa KajblleuHa mpeanoxkeH B 2008 r. N.
Tomita wu coasr. [§]. B Hauane peakuuu KanbnewH 00-
pasyeT KOMIUIEKC C MOHOM MapraHia, KOTOpBIM TacuT
erocseuenue. B xone peakuu aMminuUKanud 3TOT KOM-
IUIEKC pa3pylIaeTcs, HOH MapraHua oOpa3yeT HepacTBO-
PUMBIH Ocalok ¢ MOHOM mupodocdara, a BHICBOOOIHB-
muiics KalbleuH HauuHaeT ¢uryopecuuposBath (puc.l,
6, cM.0010kKy). CBeueHHe TakKe MOXET YCHIIUBATHCS
Onaroznaps 0ObeAMHEHHUIO KalblleMHa ¢ HOHaMU Mg2+ u3
peakuuoHHOU cMecu. DnyopecleHIUs KalbllenHa XOpOo-
110 BHJIHA B yAbTpaduoIeTOBOM nU3nydeHuu (365 HM), HO
U3MEHEHHUE LIBeTa PEaKLMOHHON CMeCH 3aMETHO HEBOO-
PY’KEHHBIM TJIa30M | IPU JHEBHOM OcBemeHnu. brnaroza-
psl CBOEH MPOCTOTE M HAMISATHOCTH 3TOT METOJ JCTEKITNHI
UCIIONB3YETCS IS AETeKIMH Pa3IUNYHBIX HH(EKIIMOHHBIX
areHToB. [9-11]. Taxke 3TOT MeTox OBLI HMCIOJB30BaH
JUTSL ACTEKIINH TI0 KOHEYHOW TOYKE B IEPEHOCHOM MHUKPO-
KalWJIISIpHOM yCTpoiicTBe aist nposenenust LAMP, yuer
pe3yabTaToB B KOTOPOM MOKHO MPOBOAMTH MOMOILBIO
cmaptdona [12].

Konopumempuueckan oemexkyus c zudpoxcunaghmono-
6vim cunum. Enie onvH METO/I IETEKIUH C NCTI0Ib30BAHUEM
MeTaJulonHAnKaTopa npeanoxun M. Goto u coast. [13]. B
9T0i1 paboTe MHANKATOPOM BBICTYNAIHM MOJIEKYJIbI T'HIPOK-
cunagrona cunero (CHC). B xone peakiuu nBeT cMecH Me-
HsUICS ¢ (PUOJIETOBOrO Ha royyOOl B pe3ynbTaTe CBSI3bIBAaHUS
uoHoB Mg?* ¢ mupodocdarom (puc.l, 6, cm.00a0KKy). W3-
MEHEHHE 1[BeTa MOXKHO ObLIO HaOMI0#aTh HEBOOPYKEHHBIM
I71a30M, B yJIBTPa(HOIETOBOM CBETE W M3MEPSTH CIIEKTPO-
(hoToMeTpHUECKU MPH JUTMHE BOJIHBI 650 HM. AHamUTHYC-
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CKast YyBCTBUTEIBHOCTH METO/IA - OKOJI0 6,4%10° Kormmii/mit
JHK ¢ara A, 4To 3KBHBaJEHTHO YyBCTBUTEIBHOCTH aHa-
nu3a ¢ ucnonszoBanueM SYBR Green I, u B 10 pa3 Bble
YYBCTBUTEIILHOCTH METO/Ia C MCIIOJIb30BAaHUEM KaJlbIIEHWHA.
[To MHEHHUIO aBTOPOB, JAHHOE Pa3IMYKe BHI3BAHO WHTHOU-
pytomuM b dexktom HoHOB Mn**, 100aBIsIeMbIX B peaKiiu-
OHHYIO CMECh C KaJIbLIeMHOM. Peakius mpoBomuTcs B 3a-
KpBITOH mpoOupke. M3MeHeHne 1iBeTa peakinoOHHON cCMecH
OLICHUBACTCS BHU3YaJbHO, YTO JIENIAeT METOJ YIOOHBIM ISt
KaueCTBEHHON IETEeKIMH B IOJEBBIX YCIOBHAX, HO TPH
9TOM OTCYTCTBYET BO3MOKHOCTb IPOBECTH KOJIMYECTBEH-
HYI0 OLICHKY WJIM MYJBTHIIICKCHBIM aHann3. Meroz He mo-
JYYHJI TAKOTO IIMPOKOTO TPUMEHEHHS KaK TypOuaUMETpUs,
HO TaK)K€ HCIIONIb3YeTCs MpHU AeTeKiuu B peakiuun LAMP
pa3IYHBIX WHEKIMOHHBIX areHToB [14-17] u ans oneH-
KM PE3UCTEHTHOCTH MHKPOOPTAHU3MOB K JIEKAPCTBEHHBIM
cpeactBaMm [17]. CymiecTBYIOT BapHaHTBI C JTHOPUIUIUPO-
BaHHBIMU PEAKIIMOHHBIMU CMECSIMHU, KOTOPbIe MOTYT JIOJITO
XPaHUTHCSI TIPU TIOJIOXKUTEIBHOM TeMIieparype 1 UCIIO0JIb30-
BaThCS B TTOJICBBIX YCIIOBUAX [14].

Moouguyuposannvie nanouacmuyvt 3010ma. 30i0-
Thle HaHoyacTUlb!l (AuNP), oOnanaromue yHUKaIbHBIMH
KOJIOPUMETPUYECKUMH CBONCTBAMH, XOPOIIO TOAXOISIT
s getexknuu pe3ynsratoB LAMP. AuNP umeroT xapak-
TEPHYIO MOJIOCY MOIJIOUICHUSI MOBEPXHOCTHOTO TIa3MOH-
Horo pe3onanca (SPR) B obiacTi BUAMMOrO CBETA, TOUHBIN
CIIEKTP KOTOPOTO 3aBUCHUT OT PACCTOSTHUSI MEK/y YacTHIIa-
MU. B wacTHOCTH, arperanus 4acTUIl BHI3bIBACT CMEILCHHUE
nonocsl norsomenus SPR B kpacHyto CTOpOHY U COMyT-
CTBYIOLIIEE€ U3MEHEHHUE 1IBETa OT KPACHOIO K (PHOJIETOBOMY.
b1 onrcan komopuMeTpUUYeCcKuil crroco0 JETeKInNU ¢ Uc-
MOJIb30BAaHMEM HAHOYACTHI] 30J10Ta, MOAU(PHUINPOBAHHBIX
11-mepkanroynnekanoBoii kuciorod (MUA-AuNP). Ya-
CTHIIBI arperupoBaid B MPUCYTCTBUH MOHOB Mg?*, okpa-
IIMBas PEaKLHOHHYIO cMech B (PMOJIETOBBIN LIBET. 3aTeM, B
Tpoliecce peaknuy aMIuIA(pUKaIie, B IPUCYTCTBUU HOHOB
nupodocdara, YaCTHIBI AC3ArPETUPYIOT U BHINANAIOT B
BHJIe Ocajka kpacHoro nBera [18] (puc.1, &, cM.00IOKKY).
YyscTBUTENbHOCTH MeTOna cocTaBuia 200 xonumit JJHK-
reHoma ¢ara A mpu o0beMe peakIIMOHHON cMecH B 20 MKIIL.
Jlist nerekuny pe3yabTaToB HA OCHOBE ATOTO METOAA, JPY-
ro# rpynmoi yueHbIX ObUT pa3padoTaH MOPTaTHBHBIN MPH-
60p st «point-of-care» auarnoctuku [ 19], mo3Bosmsrommii
OTHOBPEMEHHO TOICPKUBATh TEMIIEPATypy PEaKkIuu H
MIPOBOIUTH U3MEpEeHHe aOCOPOIUK CBETa B PealbHOM Bpe-
MEHH, OTIIPABIASA pe3yabTaThl Ha cMapTOH WIM ApPYroe
MOOWMIIBHOE YCTPOMCTBO.

IIpsamobie memoowt demekyuu. B oTiimare oT KOCBEHHBIX
METONIOB JeTeKIuu pesyiasraroB LAMP, npsmbie MeTos
HalleJIeHbl Ha OOHApY)KeHHE CaMHX aMIUIMKOHOB, 00pasylo-
IUXCS B PE3YNBTATe PEAKIIHH.

Dnyopumempuueckoe vlasienue AMnIuUKOH08 ¢ RPu-
Menenuem UunmepKanupyrouwux Kpacumenei. Moxer npo-
BOJMTCS KaK B peKUME peabHOro BpeMeHH (puc.2, a,cM.00-
JIOXKKY), TaK U IIyTeM dJIeKTpodopesa NpOyKTOB PEaKIINH B
arapo3HoM rejie, YTO SIBISCTCS KIACCHYECKHM ITTOIXOA0M K
netekiun pesyinsratoB LAMP (puc.2, 6, cm.0000xkKy). 13-
3a 0coOeHHOCTEH MexaHu3Mma nporekanus peakiun LAMP,
Ha dIIeKTpodhoperpaMmme BBISBIISICTCS XapaKTepHas «JICCTHU-
11a», TI0 KOTOPOH MOXKHO CYIUTh 00 yCIHEITHOM NMPOTEKaHUH
peaxuu. DnexTpodopes HaleKeH U 10 CHX IOP UCTIONb3Y-
eTcsl Kak peepeHCHBIH METON AeTeKInH npoaykros LAMP
[10, 20]. B TO e BpeMst 3TOT METOJ] IMEET PsiJ] CYIIICCTBCH-
HBIX HEJJOCTAaTKOB, TAKMX KaK BBICOKHI PHCK KOHTaMUHAIIIH
aMIIJIMKOHAMK, OTHOCHUTEIBHO OOJIBIIYI0 TPYAOEMKOCTb,

KNMHWYECKE MONEKYNAPHBIE UCCIENOBAHMA

HEOOXOAMMOCTh paboTaTh C TOKCHYHBIMU KPACUTENISIMU, He-
BO3MO)KHOCTh KOJIMUYECTBEHHOH OIICHKH M ydeTa pe3yibTa-
TOB B PEXKUME PEaTbHOTO BPEMEHH.

WHTepkanupyromye KpacuTeaIn MOTYT HCIONb30BaThCS
Kak jyis gerexkuuu npoaykroB LAMP no koHeuHO# ToOuke,
TaK ¥ JUIS JICTEKIMH B PEKUME peallbHOrO BpeMeHH. B ka-
YecTBe MMpUMepa JeTEKIUH 10 KOHEYHOU TOYKE MOXKHO TPH-
Bectu pabory M. Parida u coasr. [21]. SYBR Green I, uc-
I10JIb30BaHHBIN B 3TOH padoTe, AaeT BO3MOKHOCTh OBICTPOH
JIETEeKIINH, KaK MPU JTHEBHOM CBETE — IPH MOJIOKUTEIBHOM
peaKkuyy NPOUCXOAUT U3MEHEHHE LBETa C OPAaH)KEBOr0 Ha
3€JIeHBIN; TaK U IS ACTEKIMU B YJIBTPa(pHUOICTOBOM H3IIy-
YCHUH — B IPUCYTCTBUHU aMILTHKOHOB HAOIIOIACTCS 3€TICHOE
cBeueHue (puc.2, 6, 2, CM.o0NOXKKY). HecMoTps Ha BhICOKHIA
PUCK KOHTaMHUHALMK ¥ HEBO3MO)KHOCTH KOJHMYECTBEHHOTO
anammsa, SYBR Green I mupoko ucnone3yercs B pa3inud-
HeIx LAMP Tect-cucremax [20]. [IpumepHO B 3TO ke Bpe-
MS TIOSIBHJTHCH PSIJl CTaTeld B KOTOPBIX OMHCAHO HCIIOJIB30-
Banue SYBR Green I ana nerexuuu B peskuMe peanbHOrO
BpeMeHH [22], HO MOCKOJIbKY ATOT KPACUTEIb SBISIETCS J10-
CTaTOYHO CHJIBHBIM HHTHOMTOPOM PEaKIUuH, ObLIH IPEIUIo-
JKeHBI ¥ JIPYTHe MHTEPKAIUPYIOIINE KPACUTENH, TAaKUe KakK
EvaGreen [23], PicoGreen [24], SYTO-9 [25], 6epOepun
[26] u npyrue.

CornacHo MPOBEICHHOMY CPaBHEHHIO IIECTH MHTEpKa-
mupytommx kpacureneit (SYTO-9, SYTO-13, SYTO-82,
SYBR Green I, SYBR Gold u EvaGreen), Hanmydmmmu
XapaxkrepucTukamu Juid peakuuun LAMP B pexume peaiib-
Horo BpeMeHu obnanaror kpacurenu SYTO-9 u SYTO-82,
T.K. 00ECIeYMBAOT HAUOOJIbIIIEe OTHOIICHHE CUTHAN/(OH,
JEMOHCTPUPYIOT OBICTPOE MOSBIEHHE IOJOKUTEIBLHOIO
CUTHAJIa U B MEHBIICH CTEIIEHH MHIHOUPYIOT PEaKIIUI0 aM-
wm¢ukanuu [27]. [locnennee, BeposiTHEE BCETO, CBSI3aHO €
HM3KOi{, OTHOCHTENBHO JPYTHX KpacuTeneil, abpuHHOCTEIO
SYTO-9 u SYTO-82 x neyxunenoueunoit JJHK [28].

FRET. B ocHOBE 3TOr0 METO/IA JIETEKLUHU JIEKUT PE30-
HaHCHBIN TiepeHoc sHeprun ¢myopecueHmu (fluorescence
resonance energy transfer, FRET), xoTopslii 3akimtouaercs B
0OMEHEe HEpPTUU MEXKAY JABYMS (POTOAKTHBHBIMH MOJICKY-
JaM{ WIHA TPYINIaMA: JOHOPOM M aKIENTOpoM (TEeMHOBOM
TYLIUTENb) PHEPrud. BriepBble 3TO METON Ui JeTEKLUUH
LAMP ucnone3oamu P.H. Chou u coart. B 2011 1. [29], ko-
TOPBIN CHHTE3UPOBAJ J[BA CIICIIU(PHUCSCKIX 30H/1a, HAIICICH-
HBIX Ha METIEBbIC YYAaCTKH B MPOAYKTAX aMILTH(HUKAIIH.
AxuenropHbiii 30ua O0bul momeueH LightCycler Red 640
Ha 5’-koHIe U QocopuarpoBaH Ha 3’-KOHIIE, YTOOBI H3-
Oerxarp HexenarenpHoro ymHeHus. Kornma o6a 30u1a ru-
OpUAN3YIOTCS C LENEBOW IMOCIIEI0BATEILHOCTBIO, SHEPTHs
¢dyopecueHIMU niepefaeTcs oT (pIyopeclieMHOBOTO KpacH-
TeNs K aknentopHoMy kpacureno LC640, 4To mpuBoauT K
ero sMuccHU. JleTeKIHs POBOJUTCS B PEXKUME PEabHOTO
BpPEMEHH.

Hmmynopepmenmnuutii ananu3. KomMOuHaIMIO UMMY-
Hodepmentroro ananuza (MPA) ¢ LAMP npemnoxnn H.
Ravan u coasr. [30]. B peaxiuu ucmonp30Bainch MEUCHBIC
JUTOKCUTEHWHOM HYKIJICOTH[IBI, KOTOPbIE BCTPAMBAJIHCh B
AMIUTMKOHBI U 5°-OMOTHHWJIMPOBAHHBIE 30HJIbI, HalEJICH-
HBIE Ha IOCIIEJ0BATEIBHOCTh BHYTPH amruiukoHa. [locie
MIPOBEJICHUSI pEaKMyu €€ NPOAYKTHl (UKCHPOBAJIHMCH Ha
CTeHKaX IUIaHIIeTa C MMMOOMIN30BAaHHBIM CTPENTaBHIM-
HOM, a Hecrieuduiyeckue NpoayThl YAaIsUIUCh ¢ IOMOIIBIO
MHOTOKPATHBIX OTMBIBOK. 3aTeM MPOBOJIWIN HHKYOAIIHIO
C MEYEHHBIMH TIEPOKCHIA301 aHTHTENaMHU K IHOKCHUTCHH-
Hy. B ycoBepuieHCTBOBaHHOM BapuaHTe 3Toro mMerona [31]
napa OMOTHHHUJIMPOBAHHBIX TIETIICBBIX MPaiMEpOB 3apaHee
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copOupoBajiachk Ha IOBEPXHOCTH MUKPOILIAHIIETA. DTO I10-
3BOJIMJIO YMEHBIINUTH 00IIee BpeMs IETeKUUH U CHU3UTDH
PHCK IEpEeKpPeCTHON KOHTaMUHALIUH, OHAKO T10 3TUM I1apa-
MeTtpaM UDA-LAMP no-npexsHeMy HpOUIPBIBAET JPYTHM
METO/aM JCTEKIINN.

Hmmynoxpomamozpaghua. B 2008 . W. Kiatpathomchai
Y c0aBT. [32] mpeaox i HOBBIH CIIOCO0 IETEKITUH PE3yiIb-
tatoB LAMP, ocHOBaHHBIN Ha METOZIe IMMYHOXpOMAaTOTrpa-
¢un. B peaknuu HCTHONB30BATKCh MpaliMephl, MEUCHHBIC
FITC u OuotmHOM, Onaromapsi KOTOPbIM TPOIYKTOM am-
mwmdukanun 6puta JJHK ¢ nByms merkamu. buotuHmmu-
poBanubii THOpunu3npoBanHsii ¢ FITC npomykr LAMP
HAHOCHJICS] HA YYaCTOK CIIEI[HaIbHON TECT-MIOJIOCKH, COEp-
Kalleld Kpacsliyue BeLIecTBa - HAHOYACTHUIbI KOJUIOMIHOTO
3osiota, nokpbeIThie anTutedamu K FITC. Kommreke JTHK-
HAaHOYACTHUI[A IPOXOJUT 110 MEMOpPaHe K JIMHUHU CO CTpPEIITa-
BUJMHOM U, CBSI3bIBAsICh C HUM, OCTAeTCsl HA TECT MOJIOCKE,
00pasys LBETHYIO JIUHUIO. JIJIsl TOJI0KUTEILHOTO KOHTPOJIS
peaKlMu UCIOJIb3YeTCsl II0JIOCKA, COIeprKallas aHTHUTeEla,
CBSI3BIBAIOIIAST HEMIOCPEICTBEHHO KPACAIINE YACTHUIIBI.

B mocnenyoommx HCCIemoBaHUSAX ITOT METOH ObLT MO-
JudupoBaH, U NPOBEICHUS MYJIBTUIUIEKCHON peakuu
C HWCIIOJIB30BAHMEM pAa3WYHBIX KOMOWHAIMKA pernopTep-
weix monekyn (FITC [33], DIG [34], TEXAS RED [35])).
Merox He TpeOyeT crenuanbHON anmaparypbl 1 HOAXOTUT
JUIL JMarHOCTHUKU «point-of-care». AHanuTHueckass 4yB-
CTBUTENBHOCTE cocTaBmia oT 50 mo 5 mxkr PHK/mki, uro
conoctaBuMo ¢ uyBcTBUTENbHOCTHIO [IL[P-PB u RT-LAMP,
anekTpodopeTyeckoil IeTeKuneil, 1 B IeCTh pa3 MPeBbl-
maer 4yBcTBUTENbHOCT RT-LAMP ¢ uncnonszoBanuem
kanbiienHa [32]. K HemocTaTkaM MOXKHO OTHECTH BBICOKHN
PUCK KOHTaMUHALIMM U HEBO3MOKHOCTH KOJMYECTBEHHOTO
onpeneneHus. [lokazana BO3MOXKHOCTb IPUMEHEHUSI METO-
na auist nerexiun JJHK pazniuanbeix nH(GEKIIMOHHBIX areHTOB
(GaxTepuii, BUpycoB, rprboB, npocreimux) [33-35] kak B
MEIUIMHE, TaK U B BETEPUHAPHU. B TOM YHUCIE AT OLCHKH
YUCTOTHI TPOAYKTOB NHUTaHUs [36], KOHTPOJS 3a T'eHETH-
YeCcKH MOJU(HUIMPOBAHHBIMU KyabTypamu [37] n ananmsa
OuomMarepuana B KpUMHHAIUCTHKE [38].

Hcnonvzoeanue kamuonnwvlx nonumepos. Meton Obu1
paspaboran Y. Mori u coasr. [39] u anpoOupoBaH Ha 11a3-
muaabix JJHK ¢ ¢pparmenTaMu reHOMOB BUPYCOB TenaTuTa

B u C. B peakumoHHy0 cMech J00aBIsIeTCs J[Ba OJIUTOHY-
KIICOTH/IHBIX 30H1a, TPHYEM 30H K TEHOMY BHpYyCa renaTu-
ta B - momeuen kpacutenem FITC, a renatura C — ROX. [To
3aBEPLICHUIO PEAKLNHU aMITM(UKAK B IPOOUPKY 100aB-
JISUTA pacTBOp HU3KOMOJEKyisipHoro (Mr = 600) monuatu-
neanmuHa (I1ON), xoTopslii, Onarogaps MOJIOKHUTEIEHOMY
3apsiny, 0Opa3yeT HepacTBOPUMBIH KOMITJIEKC C TPOLYKTaMH
ammuinpukamun LAMP, ruOpunn3upoBaHHBIMU C MEYEHBI-
MU 30Haamu. [locie kpaTkoro HEeHTpU(yrupoBaHus, oca-
JIOK 00y4aliil ynbTparoneToM (JUIMHa BOJHBI — 365 HM),
MoJy4asi BUAUMOE IJIa30M CBEYCHHUE, OKpPAIIEHHOE B COOT-
BETCTBUU C KpacureseM 30H1a. Mcronb3oBaHue pa3IMyHbIX
KpacHTelleil MO3BOJISET MPOBOMUTH JCTEKIMIO B MYJBTH-
wiekcHoM (opmare. Heobxopumocts nobasnsats [19U mo-
Cclle 3aBeplleHHs PEaKLUH MOXKEeT NPUBECTH K KOHTaMUHa-
UM MPOAYKTaMHU aMIUTH(UKAIIMK, OIHAKO 3Ty Mpoliemy
MOXXHO PEIIHUTh PA3IMYHBIMH MEXaHHYECKHUMHU TPHCIIOCO-
OJICHUSIMH, HAIpUMeEp, UCIIOIb30BAaHHEM BOCKOBOM MPOOKH,
KOTOpas IUIaBUTCS IO BO3AEHCTBHEM BBICOKHX TEMIIEPATyp
110 3aBepuieHnn peaknuu LAMP.

JlaHHBIA METOJ HE MOJYYMJI LIUPOKOTO PacIpoCTpaHe-
HUS, B JAJIbHEHIIIEM €ro UCIOJIb30BaHUE YIIOMHHAETCS BCe-
ro B oo ctarbe: T. Khamlor u coaBrt. [40] ucmonb3oBaim
€ro B CHCTEME OIPE/CICHUS T0Ja dYMOPHOHOB KPYITHOTO
poraroro ckota.

Hanouacmuyvl 3010ma MOTYT HCIOJIB30BAaTbCAd HE
TOJIBKO VISl HENPSIMOTO METOJIa AETEeKIUHU, OIIMCAaHHOI'O BbI-
e, HO TAaKXKe W JUIS JIETEKIIUU HETOCPEICTBEHHO aMILTHU-
KOHOB. B 3TOM cilyyae HaHOYACTHIIBI KOHBIOTUPYIOTCS HE C
11-MepkanToyHAEKaHOBOW KHCIIOTOM, a C OJIMTOHYKJICOTU -
HBIMH 30HJIAMH K IelieBbIM TocienoBarensHocTsiM JTHK.
[locne mpoBeneHNsT peaky B pacTBOP J00ABISETCS COJb
MgSO,, xoropas, B Cly4ae OTPUIATENBHOIO pPE3yNIbTaTa
LAMP, unaynupyet arperanuio 4acTull, U, KaK CICACTBHE,
M3MEHEHHE 1IBeTa pacTBOpa ¢ KPAaCHOIO Ha Cepblil MM CH-
Huil. Ecni peakiys NmoNoKUTENbHAS, 30H]IbI CBA3BIBAIOTCS
¢ HapaOOTaHHBIMH aMIUTMKOHAMH U arperanuy 4acTHIl Ipu
J00aBICHNUH COJIM HE MPOUCXOIUT — OKpAcKa peakMOHHOM
cMecH ocraeTcst KpacHou [41].

Mukpouunsl u mukpoghniouonsle cucmemot. J1ist pas-
paboTOK B 001acTH THAarHOCTHKH «point-of-care» umeeT-
Cs BBIp@XXEHHAsl TEHACHIHUS K MUHHUATIOPU3ALHNH, IPO-

CpaBHHUTeJIbHASA XaPAKTEPUCTHKA PAa3INYHbIX MeT00B feTeknun LAMP

Merop 1eTeKunun ObopynoBanue Puck xonra- Bo3MoxHOCTB KOJIMUE- Bo3MOXKHOCTB JeTEKIMU Bo3moxHOCTH
MUHaAIUNA CTBEHHOM OLCHKH B PEKUME PEAJBHOI'O MyHLTHHJ]eKCHOﬁ
BPEMCHH peaxuun

Typbunumerpus TypOuaumerp Huskwuii Ja Jla Her

Kanbienn He o0s3arensHo Huskuii Her Her Her

T'uapokcuHaTONOBBIN CHHUI He o6s3arensHO Huskwuii Her Her Her

MonunduuupoBaHHbIe HAHOYA- He ob6s3arensHo Huskuii Her Her Her

CTHIIBI 30JI0TA

Dnekrpodopes Kawmepa mist Beicoxwuii Her Her Her
anexTpodopesa

WHTepranupyronye KpacuTeIn Oyopumerp Huskuit Ja Ja Her

LAMP-N®DA DiryopumeTp Beicoxwmii Her Her Her

HmmyHOoXpomarorpadus Her Beicoxwmii Her Her Jla

sun HcTounuk Bricokuii Her Her Ja
YO-n3nyuenus

Hanouactuip! 30i1ora He obs3arensHo Brrcoknit Her Her Her

FRET DiryopumeTp Huskuit Jla Jla Her
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BCJICHUIO PEAKIMA HA MUKPOYMIAX U MHUKPOQIIFOHIHBIX
YCTPOUCTBAX. Dnekmpoxumuieckue 4unst sl T1eTEKIIHH
npoaykToB amiunukanun LAMP ucnonp3oBanuce B pa-
6ore N. Nakamura u coaBt. [42] uist onpeeneHus: 0JJHO-
HYKJICOTUIHBIX ToauMOop¢pu3MoB. CrienuanbHO CHHTE-
3UPOBAaHHBIE 30H]bI C THOJBbHOM I'pynmoil Ha 3°-KOHIAX,
UMMOOUIIM30BaIMCh Ha 30JI0TOM 3JekTpoze. Ha yun Ha-
HOCHWJIACH PEaKIMOHHAS CMECh, 3aTE€M YHIl MPOMBIBAJICS
U pearupoBai ¢ GocdaTHbIM OypepoMm ¢ moOaBICHHEM
nHtepkanupytoniero kpacurens JJHK Hoechst 33258. Pe-
3yJIbTaT YYUTHIBAETCS 110 AHOAHOMY IMUKY METOJOM BOJIb-
TaMIIEPOMETPUHU C JMHEHHON pa3BEepTKOH MOTEHIHAJIA.
Peaknus rubpuanzanuu, TpOMBbIBKa, JETEKLUs U aHAIU3
pe3yJabTaToB MPOBOAUTCS B aBTOMAaTHYECKOM pexume. B
OTJIMYKE OT MHUKPOYHITOB C (DIIYyOPECICHTHBIM aHAIH30M,
MeTOJ] He TpeOyeT CIOKHOH MapKHUPOBKH (PIyopoXpo-
MaMu U O0OpyIOBaHWsI ISl y4deTa pe3yabTaToB (iroo-
peCLEeHLUHU, YTO YNPOLIAeT HCIOIb30BaHUE, MPOOONo-
TOTOBKY M CHHIKAeT CTOMMOCTh aHanu3a. OJHAKO BpeMs
peaknuu TpU 3TOM JOCTHTaeT JBYX 4acoB. JleTekumuio
Ha JIEKTPOXUMHYECKUX MUKPOUYUIIAX MOXKHO IIPOBOAMTH
0e3 UMMOOWIN30BaHHBIX Ha IEKTPOJe 30HI0B. B Takux
CIydasiX UCIOJIB3YeTCsl PEIOKC-COCIUHEHUS (Halpumep,
RuHex) u GspSSD /IHK-nonumepasa, T.k. ona odnagaet
TOJIEPAHTHOCTBIO K BBICOKON KOHLIEHTPAIlMM MHTEPKAIH-
PYIOIIUX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX COEIUHE-
HUH, BBICOKAs KOHIICHTPAIUs KOTOPBIX MOXKET MPUBECTH
K uHruOupoBanuto aktuBHoctu Bst JIHK-monumepassbr.
ITo muennto K. Hashimoto u coaBt. [43] curHam Moxer
YCWJIMBAThCA IMyTeM B3aumoeiictus RuHex ¢ nupodoc-
(dartom. M3mepeHne NpoBOAUTCS 110 KATOTHOMY ITHKY.

CyuiectByeT 0OOJIbIIOE KOJMYECTBO Pa3pabOTOK MUKPO-
YUIIOB C ONTHUYECKON JeTeKIMel, Kak Ha OCHOBE BBILICO-
MMICAHHBIX KOCBEHHBIX METOAAX JCTCKITNH (KamblienH [44],
HNB [45]), Tak u mpsMbIX, ¢ JA00aBICHHEM WHTPEKAIH-
pyromux kpacuteneid (SYBR Green 1 [46, 47], SYTO-82
[48], SYTO-9 [49] u 1.n.) u snexrpodope3om [50]. Psn
MyOMMKANUI ONMKUCHIBAET CHUCTEMBI C BO3MOXKHOCTBIO Jie-
TEKIHH PE3yIbTaTOB 4epe3 CMapT(OHBI U Ipyrue MOOHIIb-
HBIE YCTPOMCTBA, YTO HECOMHEHHO SIBISETCS OIPOMHBIM
MPEUMYIIIECTBOM JJIsl JIMATHOCTUKU B TOJICBBIX YCIIOBHSX.
[Ipu 3TOM cMapTdOHBI CO CrIeHATBHBIMUA MPUIOKCHUSMH
MOTYT BBICTYIaTh KaK YCTPOWCTBA IJIsl aHAJIN3a pe3ynbTara,
nepeaanHoro 1o Bluetooth [51], Tak u xak cuuThIBaroOIICe
YCTPOMCTBO, 3aMeHSsIoIIee co00i (TyopecieHTHBIE JIeTeK-
TopsI [52].

3akniouenue. 3a 20 et ¢ MOMEHTA MOSIBICHUS TETiIe-
BOW M30TEpMHUECKON aMIumukanuu ObUIo pa3paboTaHO
MHOYKECTBO TIO/IXOIOB K JieTeknnu pe3yasratoB LAMP. Ca-
MBIMHU TIEPCIIEKTUBHBIMHE JUTA «point-of-carey» ITUarHOCTHKH
MH(PEKIMOHHBIX 3a00JIeBaHUH SBISIOTCA METOIBI TYpOH-
JUMETPUHU U UCIIOJIb30BAaHUE MHTEPKAJIUPYIOLIUX Kpacure-
neit. O6a 3TUX MeTO/a SBJSIIOTCS PEaKIUSIMH C 3aKPBITHIM
KOHTYPOM (T.€. He TpeOyIOT OTKPBITHA MPOOHUPOK IOCTe 3a-
BEPLICHUS] PEAKIMH), a 3HAYUT COIMPSIKEHBI C HU3KUM PH-
CKOM KOHTaMHHAI[MHM, OHW YHUBEPCAJIbHBI, TOIXOMAT ISt
JICTEKIIUH B PEaIbHOM BPEMEHH U KOJIMYECTBCHHON OLCHKH
pe3ynbrata, He TpeOyIoT TOpOroro 00OpyA0BaHUS U MOTYT
OCYILECTBIATHCSA OBICTPO B MOPTATHBHBIX IpuOOpax (cM.
Tabnuiy). Paspaboranbl Taxke HpuUOOpHl Ul JNETEKLUU
pesynsraroB LAMP mMetomamu TypOuIuMeTpuu U (Iryopu-
metpuu (Loopamp Realtime Turbidimeter (LA-500), Eiken
Chemical, SInonus n Genie® II, «OptiGene Limited», Benu-
koOpurtanus). PazpaboTka Mog0OHBIX OTEUYECTBEHHBIX TPH-
0OpOB ABISETCS aKTYaIbHOH 3a/1aueii, peleHne KoTopoi Oy-

KNMHWYECKE MONEKYNAPHBIE UCCIENOBAHMA

JIET CTIOCOOCTBOBATH MIMPOKOMY BHEApeHHto Metoga LAMP
B NIPAKTHKY KIMHUYECKOU JIAOOpAaTOPHOI TUATrHOCTHKH.
®unaHcupoBaHue. Mcciedoganue He umMeno CHOHCOp-
CKOU N0O0EPIHCKU.
KonduukT nunTepecoB. Agmopul 3asa61sa10m ob omcym-
CcmeuU KOHDAUKMA UHMepecos.
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Puc. 1. Konopumerpudyeckue MeTOIbl AeTeKUUU pe3yabTatoB LAMP. a - TypOuauMeTpudeckuil METO: BbICBOOOAUBLIMIICA B XOA€
nomumepusarn JIHK won mupodocdara pearupyer ¢ Mg, 06pasyst HepacTBOpUMBIi 0canoK. [10BbIIIEHHe MyTHOCTH PACTBOPA CBH-
JETEeNILCTBYET O IOJIOXKUTEIBHOM PE3yIIbTare; O - (PIyopecLieHTHAs JETEKIHs C KaJIbLENHOM: B XOJI€ PeaKlUy aMILTU(HUKAUY pa3pylla-
eTcst KOMIUIEKC Mn?" - KasiblieHH, BHICBOOOIMBILIMIICS KAJILIEHH HauYMHACT (IIyopecupoBaTh; 6 - JETEKLHMs ¢ THAPOKCHHA(TOIOBBIM
curnm (THC): THC mensier et ¢ ¢prosieToBoro Ha roy0oi B pesyiabrare cBsi3biBanus Mg ¢ nmupodocdarom; e - MoauuinpoBas-

HbIe HaHOYACTHUIIBI 3070Ta (AuNP): B pesynsrare B3aumomneicTBust Mg? ¢ mupodocdaroM MpOUCXOAUT AUCCOMUAINS HAHOTACTHI]
M3MEHEHHE [[BETa PacTBOpa ¢ (PHOJIETOBOTO HA KPACHBIH.
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Bpems peakumu (MUHYTbI)

Puc. 2. Micnonp3oBanne HHTEPKAIMPYIONINX KpacuTeNel Uit feTeKunn pe3ynsratoB peakiunu LAMP. a - SYTO-9 mst nerexuun pe-
3yabraroB peakunu LAMP B pexxume peanbHOro BpeMeHu; kpusbie 1 - 3 — oOpasibl, conepxkanue JJHK, K- — orpunaresnbHblii KoH-
TPOJIb; 6 - OPOMUCTBIN STHIIUH TSI IEKTPO(GOPETUICCKOM ISTEKIINHU B arapo3HoM rede; 1 - 5 o6pasist conepxaniue JTHK, 6 - 7 - o6pas-
bl He conepokaye JJHK, 8 — orpuniarennbHbl KOHTPOIb; 6, 2 - SYBR-Green I u1st BU3yaabHON IETEKIUY aMIUIMKOHOB IIPU JTHEBHOM
OCBEILCHNUH U B YIBTPa(dHOIETOBOM CBETE, COOTBETCTBEHHO.



