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PEDEPAT

3HauuTenbHbIR Nporpecc B NOHMMaHUU NpMpoabl 3Toro 3aboneBaHus B nocnefHee AecaTuneTne No3BonsieT roBOPUTL O
reMoSIUTUKO-YPEMUIECKOM CUHAPOME Kak O reTeporeHHol rpynne 3adoneBaHui, oTHOCSALLMXCS K OAHOMY KNaccy TPOM-
60TNYECKMX MUKPOAHTMONaTWI, XapakTepu3yloLWmnXcs pasfimyHon sTuonorne n natoreHesom. lNpepctaBneHHbIn 0630p
NocBsilLeH HauBonee pacnpocTpaHeHHON dopMe reMOAMTUKO-YyPeMUYeckoM CUHAPOMA, acCOLMMPOBAHHOIO C LUMra-
TokcuH-npoayumpylowen E.coli (STEC-I'YC). O606weHbl nocnegHne gaHHble, Kacawlpuecs 3TUONOMMN, NaToreHesa u
Tepanuu TUMUYHOTO FeMOIMTUKO-YPEMUYECKOrO CUHAPOMA C aKLEHTOM Ha MeXaHW3Mbl peanvaaluy naToaormyeckoro
npouecca M HoBble NoAXoAbl K Tepanuu.

KnioueBble cnoea: FeMOJ'II/ITVIKO-ypeMVIHeCKI/Im CUHOPOM, TpOMGOTMHeCKaH MUKpoOaHrnonaTtugd, lWnra-ToKCuUH, remonun-
Tnyeckad aHeMuU4, TpOM60LI,I/ITOI'IeHVIFI, OCTpoOe NoBpeXaeHne rnovyek.

ABSTRACT

Based on significant progress in understanding the disease pathogenesis in the past decade hemolytic-uremic syndrome
is appear to be heterogeneous group of diseases from the class of thrombotic microangiopathy with different etiology and
pathogenesis. This review is dedicated to the most common form of hemolytic-uremic syndrome associated with Shiga
toxin-producing E.coli (STEC-HUS). We summarized the latest data about etiology, pathogenesis and therapy of typical
hemolytic-uremic syndrome with a focus on the mechanisms of the pathological process and new therapy approaches.

Key words: hemolytic uremic syndrome, thrombotic microangiopathy, Shiga toxin, hemolytic anemia, thrombocytopenia,
acute kidney injury.

BBEAEHUE

CoBpeMeHHOE TIPSACTABICHHE O THITHYHOM
reMouTHKO-ypemrrueckoM cuapome (I'YC) cdhop-
MHpoBaoch okono 30 ser Hazan. Omnpeacisionum
SBIITOCH OTKpEITHE M.A. Karmali u coaBt. (1983) 1111-
ToTOoKcHHA Escherichia coli [1], mo3aHee Ha3BaHHOTO
MIUTa-TOKCHHOM W OKa3aBIMAMCS] OCHOBHBIM ITaTOTe-
HETHUSCKUM (PaKTOPOM pa3BUTHA CHHApoMa. Hecmo-
Tps Ha YCTAHOBICHHYIO STHONOTHIO W 3HAUHUTCILHBIH
mporpecc B MOHMMaHUK naroreresa, I'YC ocraercs

Toncrosa EM. 127473, Mocksa, yn. Henerarckas, a. 20, ctp. 1. Ten.:
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OJTHOM M3 TNIABHBIX MPHYHH OCTPOTO MOBPEKITCHUSL
MOYEK y JeTeH 10 5 JIET ¢ PUCKOM Pa3BUTHS apTepH-
ATBHOM THIIEPTCH3 MK U XPOHIMICCKOM GONEe3HH MOUYCK
B pampHeieM [2]. 3abomeBaeMocts ['YC cocTams-
er ot 0,2 10 4,28 ma 100 000 meTckoro HaceJICHHS B
TONl B MHpE, a JISTATBHOCTh B OCTPEII ITePHON KoJIe-
6aetcs ot 2,5 mo 12% [3].

Onpenesenne U KJaaccupuKanus

STEC-I'YC (Shiga-toxin E.coli — acconunpoBaH-
weiit ['YC, Tummuneiit I'YC) — 310 octpoe 3abonesa-
HUE, XapaKTepr3ymIeecs pa3BUTHEM HEHMMYHHOMH
MHUKPOAHTHOMATHISCKON TeMOJIUTHICCKON aHeMIH,
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TPOMOOLIMTONICHHH M OCTPOTO MOBPEHKACHHUS IMOUCK
(OI1I) Ha done nHOEKIIMOHHO-00YCIOBICHHON THa-
pen B IpoapoMaIbHOM neproae [4]. BropuuHsIi mo
OTHOUIICHHUIO K MH(EKIINH, BEISBAHHOM SHTEPOTEMOp-
parudeckoit Esherichia coli (E.coli), npoayuupyo-
meit mura-Ttokcul, STEC-I'VC sasnsercs nanbomnee
JacTEIM BapHaHTOM 3aboneBanust y neteit (90-95%
CITy1acRB).

D710 3abosieBaHHE OTHOCHTCA K KJIaccy TpoMOo-
THYEeCKHX MHUKpoanruonatuii (TMA), coBpemMeHHas
KIaccH(pUKalMA KOTOPBIX, Ipeaiokennas European
Paediatric Research Group for HUS B 2006 Tomy,
npuseseHa B Tabmmue [5]. Tepmun atummansnii ['YC
(al'YC) ucnonsayetcst uia 00603HaUCHHS CHHAPOMA,
He CBS3aHHOTO C TkedbiM aeduimtom ADAMTS13
i STEC-undexnueir 1 cCOMyTCTBYIOIIUME 3a00-
JEBaHUAMI, W ACCOLMHPOBAH C aHOMATHCH OCIKOB-
pEryasTOpOB aKTHBHOCTH aJbTEPHATHBHOIO ITyTH
KOMIUIEMCHTA WM aHTUTETaMH K (akTopy KOMILIC-
menta H (CFH). Ota ¢popma 3abonesanms BcTpedaeT-
cs B 5-10% cayuaes [6]. M3BecTHBI 0c0ObIe HOPMEI
I'VC ¢ unpiM matoreHe3oM, 00yCIOBICHHEIC HH(EK-
IMIMU — 3T0 Streptococcus pneumonia-cBsI3aHHBIR
I'VC u HIN1/rpunmn-acconmuporannsiit 'Y C, B pan-
HeM JieTckoM Bozpacte ['YC MoxeT ObITh 00ycioB-
JIeH HacJIeACTBEHHOM MaTOJO0THeH, BKIIOYAst METHII-
MAJIOHOBYIO aIMACMHIO (JcCKTHEIH MeTaboIms3M
kobamamuna C) u I'YC, acconmnpoBaHHbIi ¢ MyTa-
nuel auampuirmunepoikunassli-€ (DGKE) [7, 8].

[Taromopdonorndeckoit ocHoBoit I'YC siBisieTcs
TpoMboTHIecKas MUKpoanrronatist (TMA), koTopas
MpOABASEeTCA YTOMIEHNEM M BOCHAJICHHEM CTEHKH
apTepHoON M KalWTIpOB, HaOyXaHHEM SHAOTEIHO-
LUTOB W OTICICHUEM MX OT 0a3ailbHOM MeMOpaHbI,
pacuIpeHreM CcyOrHI0TETHATFHOTO MPOCTPAHCTRA,
a TaKXKe OKKIIO3MEH MPOCBETa COCYA0B TPOMOOLH-
TapHBIMH TpoMOamMu [9]. Uepe3 HECKOIBKO MECSLCB
rociie epeHeceHHoro tTumraHoro I'YC B HedpoOu-
onrarax oOHapyxuBacTcs ckiepo3 15-20% riome-
pyn [3]. Hapany ¢ nmopaxkeHneM MOYeK, B aTOIOTH-
JeCKHH Tpoliecc MOTYT BOBJIEKAThCS COCY/bI MO3Ta,
MOJKCITYIOUHOM &KeNes3bl, HaAoueuHNKOB. Kpaitueit
CTETICHBI0 I[TOMEPYSIPHOTO TIOPAXKECHHUS SBIACTCS
pPa3BHTHE HEKpPO3a KOPTHKAIBHOIO CI0A IMOYeK, KO-
TOPBI MOXET OBITh OUArOBBIM WK peke mugdys-
HBIM W 3aTparuBarh BeCh MOBEPXHOCTHBIN KOpTEKC.
[Ipu TvmaaOoM 'Y C Takke MOXeT BCTpeuarbes THIT
aprepuomsipHoil TMA. B sToM ciydae mpenMyllie-
CTBEHHO IOpaXCHBI apTePUOIBl U HMHTpaToOapHEIC
apTepHH C HHTUMAJIBFHBIM OTEKOM, HEKPO30M apTepH-
OJSIPHOM CTCHKH, CY:KCHHEM IPOCBETA B TPOMOO30M.
I'momepynbl MIIeMH3HpPOBAaHBI M CMOPIUEHEI C pac-
HIeTIeHNEM KamMUIApHOH CTEHKH M MOPIIMHHCTOR

TIOMEpPYASpHOH 6azanpHON MeMmOpanoit. [lpu Takom
MOBPEKJACHUHN OTMEYaeTCAd TsKenasd apTepHaJIbHas

runeprensus [10].
Tabnuua 1
Knaccudukauma ryYC, TTH n nogoGHbIX
3ab6oneBaHnit

3Tnonorna yctaHoBneHa

1. | MIHdEKUNMOHHOM STUONOrMK

(a) bakTepuu, npoayuupylouwme wmnra- 1 BEpOTOKCUH
(Wwura-noao6HbIN TOKCUH)

(b) Streptococcus pneumoniae, HepaMUHWAa3a, SKCMNo-
31ums T-aHTUreHa

2. | HapylieHue perynsiuym KoMmniemeHTa

(a) lfeHeTn4eckn oBYCNOBNEHHBLIE HAPYLLEHUS Perynauum
KOMMMIEMeHTa

(b) NprobpeTeHHbIe HAapPYLLIEHNS PEryNSLUN KOMMNIEMEHTA,
Hanpumep aHTuTena K daktopy H

HepoctaTtouHocTb ADAMTS 13, MeTannonpoTenHasbl dak-
Topa ¢oH BunnebpaHaa

(a) lfeHeTHYeckne nedektbl ADAMTS13

(b) NMprnobpeTteHHaa HepocTatoyHocTb ADAMTS13; ayTo-
VMMYHHas, UHAYLMPOBaHHas nekapcTeamu

4. | HapyweHue meTabonnama kodanammHa

5. | XNHUH-NHAYUMPOBAHHbLIN

KnuHnyeckn accoumMmpoBaHHbIA, 3TUONIONUSA He YCTaHOB-
JieHa

6. | BUY-nHbekuma

3/10Ka4YeCcTBEHHbIE OMYXO0JIN, XMMUOTEpanusd, ny4yeBas
Tepanna

7.

8. | UIHrméuTopsbl KanbUMHEBPUHA, TpaHcNNaHTauus

BepeMeHHocTb, HELLP-cMHAPOM, opalibHble KOHTpauen-
TUBBI

CucteMHas KpacHas BonyaHka, aHTudochonmnuaHsIi
CUHAPOM

10.

11. | Tnomepynonatum

12. | CeMeliHbIA, He oTHoCAWMPCA K 1.2

183. | Heknaccudunumpyemblii

Smuaemuonorua STEC-I'YC

3aboneBaemocts STEC-I'YC B Mupe, B cpeiHeM,
cocrapisgeT 2,1 ma 100 000/ron ¢ manGonapmel ya-
cTOTOM y Aeteit o 5 et (6,1 Ha 100 000/Tom) 1 co
cHIDKeHHeM TakoBoit 710 0,5 ma 100 000/ron cpemn
B3pocarix [11]. 3aboneBaemocts I'YC B pesynbrate
STEC-undexumm ams cepotuna O157:H7 cocrapms-
eT 3-7% B clydae CIOpagniecKkoil 3a00IeBacMOCTH
1 20% npu smunemmdeckoit hopme [12]. Umetorcs
pasInIMA B BO3PACTHOM acleKTe 3a0071eBaeMOCTH TH-
mraabM ['YC. [lo 1aHHBIM TPOCIEKTHBHOTO HCcie-
nosanud B CLIA, npu 3apaxennn STEC-undekumeit
y aeteit 1o 5 nger I'YC paszeuics B 12,9% cayuacs,
oT 5 710 9,9 rona B 6,8% n y aetelt crapmie 10 net — B
8% [13].

Yactota BcTpeuaemoctn I'YC OGompmie cpemu
CeJBbCKOTO HaceleHMs, a B SHACMHUYHBIX paioHax
(Apreutune u Ypyreae) gocturaeT 3HaueHui 10,5
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Ha 100 000/rox. Ansa tunmunoro I'VYC xapakTepHBI
SMMACMHICCKIC ITOTBEMBI 3a007€BaEMOCTH B IEPHOJT
C MIOHA I10 CEHTSAOPH U criopagnveckue ciydan [14].
B Poccnn sensiikn I'YC permctpuposannck B Mo-
CKOBCKOM, [loBomkckoM pernonax, OMcke, MiBaHOBO.

Itnonorus STEC-T'YC

B 45-80% cay4aeB SHTEpOKOIUT B MPOIpOMab-
HoM mepuoe I'YC BbI3BIBaeTCs cepoTHnioM FE.coli
0157:H7, oTan4aomuMcst 0T JIpyTHX IITaMMOB He-
CIOCOOHOCTBIO (PepMEHTHPOBATE copOuTon. Takxke
WICHTH(QUIIMPOBAHEI WU JPYTHE SHTEPOTEMOpparu-
yeckue cepotunsl E.coli (EHEC), nponylpyIonme
mura-TokcnH (Stx) u cnocobubie BBI3BaTh ['YC:
026:HI11/H— (BTOpO#l MO YacToTe BCTPEYACMOCTH
stronorundeckuii paxrop Tumranoro I'YC B Epore),
Ol157:H—, O145:H28/H-, O103:H2/H— u O111:H8/
H—-[8, 15-18]. Otmeueno, uto I'YC BcaencTeue uH-
(exumy, BeI3BAHHOM E. coli O157:H7, Xapaktepusy-
eTcst Gosiee OIArONpHATHEIM IPOTHO30M IO CpaBHE-
HHUIO C IPYTUMU cepoTunami [ 14].

EctectBenHbIM pesepByapoM E. coli 0157:H7 aB-
JSAIOTCA KPYIMHBIA POTaThlii CKOT, KO3BI M OBIIBL 3a-
paKCHHE YEI0BEKa MPOUCXOMUT MPH YHOTPEOICHUN
3arpsA3HEHHOTO HEeMOBapeHHOTO Msca, HelmacTepH30-
BAHHOTO MOJIOKAa HJIM MOJOUYHBIX MPOAYKTOB, BOJEI,
($pykTOB MM OBOIIEH. Bo3MOXKeH Takke BTOPHYHBIIH
nepeHoc MHQEKIIMN 0T YeJ0BeKa K UenoBeKky [19].

Ommcanwl cayuan ['YC, BBI3BaHHBIC IITaMMaMH
suTeporemopparnueckoit E.coli (EHEC), ne mpo-
nymupyromuMu Stx. pu stom pazsutue 1'YC, no-
BWIMMOMY, OIpeAeaieTcs IPYyTUMH  (aKTopamu
BUPYACHTHOCTH OaKTEpHil: IMTONCTATLHBIA pa3phIx-
asromuii Tokcua V. (CDT-V), remommsun (EHEC-
hly) u cyOTmnasuenii nuroTokcut [20].

B pasBuBalommxca ctpaHax Asum U AdQpHKH
B 13% ciydaeB mmrennesa, BbI3BaHHOTO Shigella
dysenteriae 1 Tumna (SD1), pazsuBactca ['YC ¢ Tsixe-
JBIM TE€UeHHEM, B 36% ciydaeB 3aKaHUMBAIOLIMHCS
JeTanbHo. [IoMHMO aTOreHHOro ASHCTBUS TOKCHHA,
cama Gakrepus SD1 obnagaer 3HTEpOMHBASUBHBIMH
CBOMCTBAaMH, BBI3BIBAs OAKTCPUEMHIO U CEIITHIC CKHI
mok [21, 22]. B nuteparype BcTpedaroTcsl eMHHUY-
HBIC COOOLICHHUS O JAPYTHX ATHOIOTMYCCKUX (HaKTo-
pax I'YC, nanpumep Clostridium difficile [23].

B mone 2011 . Bo Bpems Benwimku ['YC B I'ep-
MaHMK OB WICHTH(QHIMPOBAH paHee HEHU3BECT-
HBIA cepoTun sHTepoarrperatuBHoil (EAEC) E.coli
0104:H4, nponyuupytonieil Stx [24]. 'enomuas mo-
caeaoBaTensHOCTh E.coli O104:H4 na 93% copma-
JaeT ¢ nocaeaoBaTensHocThi0 EAEC, mosTomMy 310T
mramMM C(OPMUPOBANICS MYTEM IPHOOpeTeHHs Stx
Kojmpylomero ¢ara matoreHHeIM mtammom EAEC.
B rnononnenne K mpomyKuMM StxX, WICHTHYHOIO
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EHEC, E.coli O104:H4 obaamgaeT CIOXKHEIM MeXa-
HU3MOM, KOTOpEIH no3BossieT EAEC cBsI3bIBaThCS CO
CTCHKOW KHMILICYHHKA, YTO MOXET MPHBECTH K Ooiee
JUTATEIBHOM KOJIOHW3AIMH KHIICYHHUKA U BBIICICHHUIO
TOKCHHA B cOCyIucTOoe pycio [25]. MckaounTensHas
BUPYACHTHOCTL mTamMma O/ (04:H4 noaTBep:KaacTcs
HEOIaroNpUATHEIMA HCXOJaMH BCIBIIKK B ['epma-
HuM B 2011 rofy no cpaBHEHMIO CO BCEMH paHee OITH-
CaHHBIMHM BCIIBILIKaMK HHpEKINH E.coli O157:H7 u
JPYTHX SHTEpOTeMOpparnieckux MTaMMoB [26, 27].

Kaaccupuxanus Stx

[IporoTumom 1enoi rpynmsl CTPYKTYpHO U BYHK-
IUOHAIBHO ONM3KWX MPOTCHHOB, 00Pa3yIOlIMX ce-
MeicTBO Stx, ABIACTCA TOKCHH BO3OyAHTENsl GakTe-
puanbHOM nuseHTepun Shigella dysenteria mun 1
(nmanouka ['puropbeBa—Illura). Jra Gakrepus Onlia
OTKpBITa AMOHCKMM BpauoM Kuécm Ilura B 1898 .
[28]. Ilo3nHee uepe3 MATH JICT B PKCTPAKTE, MOTY-
YCHHOM IIOCJIC ayTOIM3a YMUCTOH KyIBTYpPBI JaHHOTO
MHUKp00a, ObLT BBISBICH TOKCHH, KOTOPBIH IOCIE BHY-
TPUBEHHOHM MHBEKIMH KPOJIMKaM BBI3BLIBAJ Y HUX I1a-
payId KOHEUHOCTEH U cMepTh [29]. ITOT TOKCHH ObLT
Ha3BaH «HEHPOTOKCHHOM». B mampHelimem Obi10 1O-
Ka3aHo, 4TO MHIIEHBIO StX, MPek/e BCEro, ABIAETCS
SHAOTEINH MUKPOLMPKYAITOpHOro pycaa [30].

B 1977 1. J. Konowalchuk et al. oTkpBLIH, UTO H30-
JIATB HEKOTOPBIX IITaMMOB Escherichia coli conep-
KaT LIUTOTOKCHUYECKHH (PakTop, CIOCOOHBINH YOWTH
KYABTYPY TaK Ha3bIBACMBIX VEro-KICTOK (JIMHUS Kiie-
TOK, MOTYYCHHAS M3 SIUTEANA MOUYKH a(pHKaHCKOH
3eJICHOM MapThIIKK). braromapst 3TOMy CBOHCTBY
TOKCHHY OBLIO 1aHO HasBaHue «Beportoxcmm» [31].
DTH ke aBTOPbI BLISBHJIM JIBA MOJCKYISAPHBEIX Bapu-
aHTa STOr0 TOKCHHA (BEPOTOKCHH | M BEPOTOKCHH 2)
Y IPEATIOIOAKIIIN CYIIECTBOBaHME IIETOT0 ceMeHCTBa
BepoTOKCHHOB [32]. Bckope OBIIO NMOKa3aHO, UTO
MPOAYLHPYIOIIHE BEpOTOKCHH IITaMMBI E.coli (Vero-
toxin-producing E. coli — VTEC) crocoGHBI BBI3EI-
BaTh reMopparnueckui koaut [33]u I'YC [1]. B atn
xe roasl A.D. O’Brien (1983) unentudunmpoBan y
HEKOTOPBIX IITAaMMOB E.coli TOKCHHBI, OIM3KHE IO
CEPOJIOTHIECKNM CBOMCTBAM StX JAM3EHTEpHITHON Ma-
JIOYKH U MPeAToxI TepMuH «Llura-Tokcun — npo-
ayuupytoias E.coli » (Shiga toxin-producing E. coli
— STEC) [34]. B mocnenytomeM 0110 00HAPYKEHO,
9T0 StX MACHTHYHBI paHee ONMMCAHHBIM BEPOTOKCH-
HaMm U TepMuH «STEC» cTan ynotpebasTbes 3HaUH-
TEIBHO yalle, yeM TepMHuH « VTECy [35].

Bece Stx, oOmagas CXOAHBIMH CTPYKTYPHO-
(OYHKUMOHAIGHEIME ~ XapaKTCPUCTHKAaMH,  pasiiu-
HalTCsl aMHUHOKHCIOTHOH IOCIeA0BaTeIbHOCTEIO,
OMOJOTHUYCCKOM AaKTUBHOCTBIO M CEPOIOTMYCCKOM
peakTuBHOCTEIO. [t TOro, 4ToObI CTaHAapTH3HPO-
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Barb HOMeHKHarypy Stx, F. Scheutz et al. cozmanm
KIACCH(pUKAINI0, OCHOBAHHYI0 Ha (PIUIOTCHETHYE-
CKUX OCOOCHHOCTAX aMIHOKHMCIOTHOTO CHKBEHCA.
ConmacHo »To#t KimaccuduKame, TepMUH Stx (6e3
MTOPAKOBOTO HOMEpa) TMPUMEHSETCS TOJNBKO JIIA
TOKCWHA, Tpoxyuupyemoro Shigella dysenteriae, a
Stx- MOATHIILI, BEACTIIeMEIe E. coli , 060o3HavaloTCs
Stxlu, Stx,c, Stx, » Stlel, Stx,,, Stxz(,, Stx, " Stxz(, Stx,
u Stng [36]. DTa KiIaccupUKaIs ONe3HA HE TONb-
Ko 7151 6uonornueckoi xapakrepuctuku STEC, Ho
JUTSL KIMHIYECKUX 1EICH, TaK KaK OT Stx-IOATHIIA 3a-
BHCAT OCOOCHHOCTH SITMICMHOIIOTHH, TSKECTh TIPO-
SBICHUI MH(EKIIMOHHOTO Tpoliecca M HcXoy 3a060-
neBaHud. Tak, HaIpUMEp, YCTaHOBJICHA KOPPCAILUs
Stx,, €O 3HAYUTENLHO GOJIEe BLICOKMM PHCKOM pa3-
Butus ['YC, B To BpeMs kKak Stx ' Stx 1o Stx, p Stxz(),
Stx, n Stx 5¢ AMEIOT 0oJiee HU3KYIO TIATOTeHHOCTH [37,
38]. HeckosbKo HETaBHUX MCCJCAOBAHMI OMpeacau-
JU CBSI3b MEXKIY StX-TIOATUIIOM M SIIHICMHOIOTHYC-
CKUMH OCOOCHHOCTSMH. BBLTO YCTaHOBIECHO, YTO OT
Stx-mmoaTnna 3aBucHT cTencHb BeneacHus STEC Bo
BHCIIHIOIO Cpely M, CJICA0BaTeIbHO, PHCK IEpena-
gy qenoBeKy [39]. M XoTs GONBIIMHCTBO MOATHIIOB
OBUTH BIIEPBBIC OOHAPYKEHBI Y KPYITHOTO POTATOTO
CKOTa U B MPOAYKTaX M3 FOBSAUHEL, HE BCE IITAMMBEI
SIBITAIOTCS TIPEUMYTIECTBCHHO «KOPOBBUMH M OBIUBH-
M [40-44]. Hanpumep, Six, 4acto o6HapyxkuBa-
eTcst B exanusx osely [42]; Stx, — 4acTblif BapuaHT
STEC, mpuBomamieil k OTEYHON OOJNIC3HH CBUHEH
[45]; Stx /.65111 BBIJICJICH B HCIPAKHEHUAX NUKHX IO-
my6eit [46]. BaprabembHOCTE MEKITY StX-TTOITHIIAMH
HeoOXOMMMO YUHTHIBATH MPH JIAGOPATOPHOM THArHO-
ctuke STEC. Hanpumep, HegasHo B Huaepmanmax
IIpH HCCJICAOBAHNHN PACIPOCTPAHEHHOCTH MOATUIIA
Stxz/, acCOIIMMPOBAHHOIO ¢ oiee JETKUM IpOTEeKa-
ureMm STEC-unr(ekipm, Obl1a BEISBICHA 3HATHTEITb-
HO QONbBINas, 4eM OXKHUIATOCH, PACTIPOCTPAHEHHOCTD
sToro mramma [47]. Bo n3bexanne THIIOMUArHOCTH-
KU B HACTOSIICC BPeMs PCKOMECHAIYETCS MPHU OIpeie-
aeann STEC ¢ momonipio TP oxBarbiBaTh Bee Stx-
TIONITHIIEI.

CTpyKTypa U MeXaHU3M JeiicTBUs Stx

Stx mpencTaBIsIOT c000¥ OCIKOBBIE KOMILICKCHI,
opranmsoBaHHble B AB._-cTpykTypel. OHm cocTo-
ST W3 ONHOM CYOBETUHUIBI A, KOMUPYEMOIH TeHOM
StxA, ¢ MoImeKymsapHoi Maccoit ~32 kDa, obycmar-
JUBAIONICH HH3UMATUYCCKYIO AKTUBHOCTH TOKCHHA
Y IATH KON CyORenmuHUILI B, KoaupyeMoil reHoM
stxB, ¢ monekyaspHoit Maccoit ~ 8 kDa. Kaxmas
B-cyOneaunmniia conepxuT ABa (PyHKIIMOHATBEHBIX JI0-
MCHA. PELICIITOP-CBA3BIBAIONINII TOMCH, ONPCACISIO-
LM TPOIM3M MOJNEKYJIbl TOKCHHA K OMNPEACICHHBIM
KJICTKaM; U TPAHCIOKALIMOHHBIA JTOMEH, J0CTaBISIO-

y

it A-cyOBeIMHHUITY Yepes IUTIHEIHN CII0H Ha TUTas3-
MaTHYeCKyI0 MEMOpaHy WIH B SHIOCOMY KICTKHU-
MunieHn. KpoMe B3anMMOAEHCTBHS € peLENTOPOM
KICTKH-MHUILICHH, B-cy0benuuniia uMeeT eime OAHy
BaXHYIO (PYHKIIMIO — TIpeOXpaHMTEIsl, MPe0TRpa-
HIAIOIIETO «CAy9alHBIM BeICTpem». OHa 3KpaHHpyeT
(PepPMCHTATHBHYIO CYOBCAMHHUILY, HCKIIOUAs CIIyyaii-
HOE €¢ B3aMMOJICHCTBHE C CyOCcTparoM B COOCTBEH-
HOH KJICTKEe W 3a IpeacaaMH KICTKH-MHIICHU [48].
Kaxnas B-cyObenunnila mMeeT Tpu caiiTa CBSI3BIBa-
HUS, KOTOpPbIC CICUU(pHUCCKH B3aHMOJCHCTBYIOT C
KOG OChOINITHAOM TOBEPXHOCTH KICTOK I000-
tpuasmwinepamMuaom (Gb3Cer), MmMUpOKO MpeacTaB-
JEHHBIM Ha SHJOTENMATIbHBIX KIETKaX MHKpOLMp-
KYASATOPHOTO pycia U OCOOEHHO B MOYCYHOH TKAHH
[49]. llocue cesizpiBanmst ¢ Gb3Cer Stx moaBepraercs
SHAOLMTO3Y W MOMafaeT B TPAHCIIOPTHYIO CETh alma-
pata I'oab k1. TOKCHH IEPEHOCHTCS Iajlee IO peTpo-
TpaJHOMY IIyTH W OKa3bIBaeTcs B 3H/OILIA3MaTHUe-
ckoM petukyryme (D1IP) [50], rae u mpoucxoaut ero
TpaHCIOKAlMA B LIUTO301b. A-Cy0BeuHMIA StX CO-
JepkuT aBa ocrarka nuctenHa (Cys-242, Cys-261),
dhopMupyIOIIKe TUCYALPHIHYIO CBI3E. B pesynrsrare
BO3HMKACT METIs, 00pa3oBaHHas aMHHOKHCIOTHBIMH
OCTaTKaMH, PacIoI0XKEHHBIMH MEXIy [MCTCHHAMHU.
Iletna paciernuisieTcss 3yKapHOTHUECKOH MpoTea3on
($ypHHOM, B pe3ysbTaTe Yero o0pa3yrloTcs SH3UMAaTH-
YeCKH aKTUBHEBIN ¢parmenT Al u ¢pparment A2. Al-
¢parMeHT cenupHUICCKH MHTHOMpPYET cUHTe3 Oel-
Ka B 9YKapHMOTHYECKHX KJIeTKaxX, OTIIEIUIIs OCTaToK
ajeHnHa B mo3uimu 4234 28S pPHK, mHakTHBHpYS
pubocoMy u, TakKMM 00pa3oM, oOpbIBas CHHTE3 Oel-
Ka, UTO MIPUBOANT K THOENH KIeTku[51, 52].

Ponb Stx B matorenese I'YC

Passutne TMA ¢ mM3mo0aeHHON JIOKaJIM3aIuei
B IJIOMEpYNax, KeAy0UHO-KHIIIEUHOM TpaKTe U Io-
JTOBHOM MO3re SIBIAETCA OCHOBHBIM IaTOreHETHHe-
cknM Mexann3MoM STEC-I'YC. B Teuenne MHOrmx
JET CYUTAIOCH, YTO StX cMOCOOeH MHULMHPOBATEH
TMA TONBKO EAMHCTBCHHBIM CHOCOOOM, BBIZLIBAS
rubenb HHIOTCIHANBHBIX KICTOK OIoKanoil Gemko-
BOro cuHTe3a. OJHAaKO B MOCICAHIE TObI OBLIH BBI-
SIBJICHBI U APYTHE BO3MOKHBIE MEXaHHM3MEI 1€HCTBHA
Stx. Uepe3 kopoTKuil MHKYOallMOHHBIA MEPHON IMO-
cie mpuéma MUY, KoHTaMHHHpoBaHHOH STEC, y
MaIeHTa pa3BUBACTC BOASHUCTAA Auapes ¢ abjo-
MUHQJIBHBIMH OOJIIMH CHACTHYECKOTO XapakTepa.
DTH HadadbHBIC HECTICHU(PHUCCKHE CUMIITOMEI elIé
HE CBS3aHBI ¢ JIcHCTBHEM StX M 00YCJIOBIEHEI MPO-
neccaMu aaresnn STEC k KullledUHOMY 3MIATEANIO U
TpaHCIOKaMEeH pa3sTuIHbIX OaKTCepHAILHEIX TOKCH-
HOB BHYTpb DHTEPOLINTOB, UTO BBI3BIBACT Hapyllle-
HHUE TpolieccoB abcopbumu B kumeunuke [12]. Emé
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yepe3 1-2 aHA y Oonblied dacTH WHGHIIMPOBaH-
HBIX MMAIlUEHTOB MOBIAECTCS KPOBAHHCTAas auapes,
ABIAIOMIAACA Haubojee YacTBIM IPOAPOMATLHEIM
cumntomoM mpu I'YC. B maTtorenes storo mpo-
Iecca yxke BOBICUEH StX, KOTOPHIH COEAMHSIETCS ¢
Gb3Cer sHAOTENMMATBHBIX KISTOK KalILIIPOB KHU-
meuHuka [53, 54]. B utore nmpu reMopparuueckomM
KOJUTE B KUIICYHHUKE OOHAPYKHMBAIOTCSA OTEK CIIH-
3UCTOW W MOACIM3UCTON 000J0UEK, reMOpparuu
(hoKaTbHEIME yuacTKaMK Hekpoza 1 TMA [55]. Stx
crocoOeH MpeooacBaTh Gaphep KUIIEUHOTO SIUTE-
TS, HO JIIS TOTO, YTOOBI BEI3BATH CHCTEMHYI0O TMA,
eMy HEOOXOIMMO MPOWUTH MYTh OT KHIICYHHUKA JI0
ITOUeK M TOJIOBHOTO MoO3ra. JTa 3ajada peaan3yer-
csl uepe3 B3aMMOJICHCTBHE ¢ (POPMEHHBIMH SIIEMEH-
TaMH KPOBH, KOTOPOE MMEeT GONbIIOe 3HAUCHUE T10
JByM IpuurHaM. C 0AHOH CTOPOHEI, StX HCIOAB3YET
KJICTKH KPOBH JIISI COOCTBEHHON TPaHCHOPTHPOBKH
K KJIeTKaM-MHuIIeHsM. C Ipyroil cTOpOHEI — ero nps-
MO€ BO3/ICHCTBHE Ha 3TH KJIETKH MOKET HHAYIIHPO-
BaTh MOCIEAYIOIME 3BeHbs maToreHe3a. Kak ObLio
ITOKAa3aHo in vitro, Stx MPUCOEANHIETCS K SpUTPOLIH-
TaM, MOHOLIUTaM M TPOMOOLIMTaM, IPUKPEIUISACH K
Gb3Cer Ha ux mosepxHoctH [33, 56—59] 1 k cermMeH-
TOAJICPHEIM HEHTpodIaM depes MoKa eI HeN3BeCT-
HBIH penentop [60]. U ecm nedTpodriibl IpUHAMAIOT
camoe HeIocpe/ICTBEHHOE yUacTHe B IlepeHoce StX u
ero nepenade BoICOKOA(Gp@UHHBIM peLentopam Ha Io-
BEPXHOCTH 3HAOTCIHATBHBIX KICTOK [61], TO aKTHUBH-
pPOBaHHBIE MOHOLIUTEI JEMOHCTPHPYIOT MOBBIIIEHHYIO
CEKpElMI0 JIBYX Ba)KHEHIINX MPOBOCHAIUTEIBHBIX
MeIuaTopoB (MHTEpieiknHa-1 U (akropa HEKpo3a
OITYyXOJH-0), CPENH MHOXKECTBA 3(DPEKTOB KOTOPHIX
OTMEYAETCS M CIIOCOOHOCTh YCHIIMBATE HKCIIPECCHIO
Gb3Cer B mioMepynax, 4to jAeiaeT KITyOOUKOBBIM 3H-
noTennit emé Gosiee UYBCTBUTEABHBIM K JICHCTBHIO
TokchHa [62, 63]. bonpmioi MHTepec MpeNCTaBIsMIOT
HOBBIC JTJAaHHBIC O POJH StX B 00pa30BaHMM LIMPKYIH-
PYIOIIMX arperatoB (POPMEHHBIX IEMEHTOB KpPOBH.
HobarieHre K 4eTOBEUECKOW KPOBH OJHOBPEMEHHO
nByX (akropoB supyiaeHTHocTH STEC, Taknx Kak Stx
U nunononvcaxapun mramma O157:H7, unnyumpyet
¢dopMupoBaHHe TPOMOOIMTAPHO-MOHOLMTAPHLIX H
TPOMOOLMTAPHO-HEHTPODIIBHEIX KICTOYHBIX arpe-
raToB, COCPKALINX aKTHBUPOBAHHEIC TPOMOOIIUTEI 1
nerkouTel. Kpome Toro, B 3THX yCI0BHAX 00pasyroT-
Csl MEKPOYACTHIIBI TPOMOOIIMTAPHOTO U MOHOLIUTAp-
HOTO IIPOUCXOKICHU, SKCIPECCHPYIONINE TKaHEBBIN
(akTop — KIIOYCBOH akTHBAaTOp 0OpazoBaHMA (H-
Opuna. llpucyTtcTBue StX B 3THX IHPKYIHPYIOIIHNX
KOMILJICKCaX SBISETCS BaXXHBIM J0Ka3aTeIbCTBOM
€ro MpAMOro BIMSHUS Ha GopMHpOBaHKE MPOTPOM-
OOTHYECKOTO COCTOSHMS Y TarueHToB ¢ I'YC [64].
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OKCIIepUMEHTaNbHBIM  IyTEM  JIOKa3aHo, dUTO
KJIETKH SHJOTENNs TOCAe WHTOKCHKAILMHM MabIMH,
cyOJeTaNnbHBIMH KOHIICHTpAIMAMH  StX HauMHAIOT
WCIBITBIBATE IBA THIIA CTpecca: PUOOTOKCHUECKHIA
CTpecc M CTPecc 3HIOMIA3MaTHIECKOr0 PETHKYIyMa
(BIIP-ctpecc). PuboTokcuieckmii crpece — OpsMoe
caencreue aenypuHaimu 28S PHK. 3IIP-ctpecc
WHULIMHUPYETCS HapylleHHeM (oiIuHra MpoTeu-
HOB M3-3a BO3/ICHCTBHA TOKCHHA Ha OMOCHHTE3 Oell-
ka. PuboTokcuueckuii ctpecc BeAST K aKTHBALUH
MHUTOT€H-aKTHBHPYEMBIX MPOTENHKHHA3, YTO MPHUBO-
JUT K YCWICHHIO TPAHCKPUIIIMK Gosiee 25 mpoBoc-
MaINTEALHBIX [INTOKHMHOB, BKIIOUAs WHTEPICHKHH-1,
VHTEPACHKNH-6, MHTEPIEeHKNH-8 U MOHOILMTApHBIN
XEeMOTaKCHUEeCKHi (akTop-1, a Takke LEIOro psaa
MOJIEKYA KJIETOYHOH ajire3wH. llpm 3TOM IIHTOKH-
HBl CTUMYJIHPYIOT XEMOTAaKCHC, a MOIEKydIbl ajare-
3UM 00ECIICUMBAIOT CBASBLIBAHWC BOCHATHTEIBHEIX
KJIETOK C DHJOTEHEM, UYTO BBI3BIBAET CHHKCHHE
TPOMOOPE3UCTEHTHOCTH SHOTEIMAIBHBIX KIETOK
[65, 66]. Peakiua KIeTKM Ha Bo3HMKHOBeHHEe DIIP-
cTpecca OCYIIECTRIACTCA ¢ IOMOLIBIO CBOCOOPa3HOM
CHCTEMEI KOHTPOJIA KauecTBa (OIIUHra IPOTCHHOB,
MPEACTABIAIONIYIO KOMILICKC BBICOKOCTICHH(pHIHEIX
BHYTPHKIETOUHBIX CHTHAJBHBIX ITyTeH, MOTyUHNBIINX
nanmenoBanre UPR (unfolded protein response). H3-
HaganpHOe Omonormueckoe 3uaueHne UPR cocromt
B BOCCTaHOBICHMH HOpManbHOH ¢yukimm 31IP. Ox-
Hako StX MHIYIHPYET CIAUIIKOM MPOAOIKUTEIbHBIN
OIIP-cTpecc, 3HAUUTEABHO MPEBOCXOASMIINN IO CHIIC
aJalTHBHBIE BO3MOKHOCTH KJIETKH, UTO 3aIyCKaeT
Te curHanbHbele Iytu UPR, KoTOpBIE akTUBUpPYIOT
a¢pexTopsl anonrosa [67]. Takum o6pazom, Stx BEI-
3bIBaeT pa3suTHEe TMA ¢ MOMOIIBIO 1IETOr0 psija pas-
HOOOpa3HBIX BO3JACHCTBHI KaK Ha 3HAOTCIHAILHEIC
KIJICTKH, TaK ¥ Ha (POPMEHHEIC 3IEMCHTHI KPOBH. DTH
BO3/ICHCTBHA IO CBOCH HAIIPaBICHHOCTH MOTYT OBITH
CTPYIIIMPOBaHbI B MPOTPOMOOTHUECKUE, MPOBOCIIA-
JTUTEIBHBIC U MTPOAToNnTo3HEIe d(hhekTr [68]. H3yue-
HUC B3aUMOJICHCTBHA M HEpapXvu 3THX 3P¢EKTOB
uMeeT GOoNbLIoe 3HadCHKE I Ooiee TOYHOTO MTOHU-
MaHus nartorenesa I'YC.

Poab cuctemsl kommiiemenTa npu STEC-I'YC

B macrodiee BpeMs MOABHINCH LENBI psl My-
OnmMKalMi, JOKa3hIBAIOUINX BO3MOXKHYIO pOJb B IIO-
BPEXKJICHNH SHJI0TENNS aKTHBALMH aJbTepHATHBHOTO
ITyTH KOMILICMEHTA, YTO MOXKET ObITH CBA3YIOIICH HHU-
TBIO, OOBETUHSIONICH ONpe/IeNEHHbIC 3BEHbS IIaTore-
He3a IpH TUIMYHOM M atnnmidHoM 1Y C. Hanpumep,
ObLT BBISBICH BLICOKHI YPOBEHDb B ILTa3ME KPOBH Y
netelt co STEC-I'YC TakHX KOMIIOHEHTOB CHCTEMEI
KOMIUIEMEHTa, Kak Bb u pacTBopuMbIi MeMOpaHOa-

takyrommit komruieke (C, ) [69]. B skcriepumen-
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tanbHoi Moaenu STEC-I'YC, Bocnipou3BeAEHHON Ha
MBIIaxX ¢ AeUIUTOM (daKkTopa KoMILIeMeHTa B, He
CTIIOCOOHBIX aKTHBHPOBATH KOMILTEMEHT 110 abTepHA-
TUBHOMY ITyTH, OTMCUAIHNCH 3HAYUTEIHHO MCHBIIAS
CTCNCHb TPOMOOLIMTONCHHH M CYIICCTBEHHO MCHb-
mrag cTENeHb CHIKEHHS QyHKUMH nouek [70]. Mme-
IOTCS JIOKA3aTeIbCTRA, YTO StX HEIMOCPEACTBCHHO Ha
MTOBEPXHOCTH SHIAOTSINATBHON KICTKH CBAZEIBACT U
MHaKTHBHpYeT (akrop H, 4To 3HAUNTENRHO CHIDKAET
CIOCOOHOCTE ATHUX KJICTOK IIPOTHBOCTOATH ACHCTBHIO
arpeCcCHBHBIX KOMIIOHCHTOB KoMIuieMeHTa [93]. Tak-
ke TIPOACMOHCTPHPOBAHO CBA3BIBAHKEC StX2 ¢ IPYTH-
mu uienamu cemeiictea CFH (CFHR-1) [38]. Stx2
CHIIKACT SKCHPECCHIO MEeMOPaHHOTO KO(aKTOpPHOTO
MIPOTEHHA Ha MIOBEPXHOCTH TIIOMEPYIAPHOTO SHI0TE-
U M 3muTenns KaHaneie [72]. 1. Arvidsson et al.
(2015) mpomeMOHCTPHUPOBATH AKTHBAIHIO CHCTEMEI
KOMILIEMEHTA B IPOIIeCcce MHAYIIHMPOBAHNS TEMOITH3a
Stx2. B ocrpoit daze 3aboneBanns ObLIa BHIABICHA
nosbienHas genosuius C, u C) Ha SpUTpOLHTAX
B CPaBHCHWM C KOHTPOJEM, CHIDKABIIAsICH ITOCIE
BEI3IOpOBAcHUA [73]. B omHoit u3 pabor B 00paz-
I[ax 1miasMel 13 TaIeHToB, MOMYyUYSeHHBIX B OCTPYIO
dazy STEC-I'YC, 6bu1a Boiienena agcopbupst C, u
C, Ha MOBEPXHOCTH NUPKYIUPYIOMIMX MUKPOIACTHIL
TPOMOOLIMTAPHO-MOHOLMTAPHOTO  MPOHCXOKACHHUS
[74]. DxcriepuMEHTAIEHO Ha OHOTOTHYECKHX MOJe-
JAX MPOIEMOHCTpHpoBana jaenosunni C, Ha momo-
[UTaX, acCOIMMPOBAHHAs ¢ WX TOBPSKICHHEM TIPH
pozaeicTBuu Stx2 u JIIIC E.coli [75].

Bompoc o ¢akTopax, mpeapacionararImux K pas-
utHio ['YC, 1o HacTosmero BpeMeH! 0CTaeTCA OT-
KpBITEIM. OHaKO Bce OOMBINE JTaHHBIX CBUICTCIB-
CTBYET O MYIBTH()aKTOPHANBHOM MPUPOJEC JAHHOTO
cuHapomMa. OKas3bEIBacT BIUSAHHE CTETICHL 00CEMEHEH-
HOCTH OaKTepHAMH, TaK Kak KOTHYECTBO CBA3aHHO-
ro Stx KOppeJMpYeT ¢ BBIPAKCHHOCTBHIO MOYETHOTO
noBpexacHud [76]. OnpeaeneHHoe 3HAUCHUE MMCET
THOJOTHUCCKUI (aKTOp: OTMEUCHO, UYTO TCUCHHE
I'VC na done ungexiym, Bei3BanHoi non-0157: H7
cepotunamu (Harpumep, E.coli 0145, 026 u O111),
XapaKTepH3yeTCs XYM IIPOTHO30M IT0 CPaBHEHUIO
¢ I'YC, BrI3BaHHEIM H0Jiee pacipocTpaHeHHOM E. coli
0157: H7 [77]. llpeanocbuikoi pa3nuaHON BOCIPH-
VMYHBOCTH HHIVBIIYYMOB K JCHCTBHIO StX MOTYT
CIYKUTh TCHETHICCKUE PAa3THUM COCTABA KHUPHBIX
KucaoT B ctpoeHnn Gb3 [68].

Kpowme Toro, ¢axkt, uro STEC-I'YC pazBuBaetcst
TOIBKO Y JOBOJBHO HEOONBIIOW YacTH WH(UIIPO-
BaHHBIX MAICHTOB, 3aCTABISACT MPEIIOI0KUTE 3Ha-
YeHHE OTPEACTEHHBIX TeHETHISCKNX (haKTOPOB B Te-
Hese 3Toro 3abonesaHus. BrickaspiBaeTcsa rumoresa
0 TOM, UTO B YCIOBHSIX TAKOTO MOIIHOTO TPHUITEpA,

KaKOBBIM SIBIsieTCS StX, HEKOHTpOIHpyeMas aKTHBa-
s KOMILIEMEHTA MO albTePHATHBHOMY ITyTH MO-
KET peann3oBaThcsa Ha (POHE MPEIpacIoNaraioiiero
noauMop(du3Ma T'eHOB, KOAMPYIOIIMX CHHTE3 KOM-
ITOHEHTOB CHUCTEMBI KOMIUIEMEHTA, B TO BpeMs, Kak
i pazButHa atunraHoro 1I'YC HeoGxoamma, Kak
MHUHUMYM, MyTallisl OHOTO U3 »TUX reHoB [76]. Ilo-
Ka3aHo, YTO MyTallii B T€HE TPOMOOLMTAPHOTO TIIH-
xorpotenHa la (GPla) acconumpoBaHbl ¢ BHICOKHM
puckoM pazeutus I'YC, anomannu 6eIKOB peryiarTo-
poB xomriemenTa (pakrtopa H, MCP), BoIsBIsicMEIe
pu al'YC, MOTyT Takke MMeTh 3HaUeHHE W NPH TH-
nuaHoi Qopme Gonesum [78-81]. B skcnepumente
Ha OMOIOTMYECKMX MOJACISIX MBIIICH HapylLIeHHE
paboTEI CHCTEMBI BPOXACHHOTO HMMYHHTETA B BHJIC
muchyHrkimn MyD88 (IMTO30MBHEI  aanTepHBII
0eoK, YUacTBYIOIIHI B Tepemade curHama ot Toll-
MOJO0HBIX PELCHITOPOB) MPHBOIIIIO K Pa3BUTHIO Ts-
xensix Gopm I'YC [82].

HenagHo mokasaHo, YTO HaaM4YHe MOIMMOPQH3-
MOB TE€HOB CHCTEMBI IeMOCTa3a acCOIIHHPOBAaHO ¢
Oosiee TaxReTBIM TedeHueM ['YC, uro ompenensieTcs
HE TOJILKO KOTHUCCTBOM MYTAIIHH, HO U «IIPOTPOMOGO-
TeHHBIM» TOTEHIIHAIOM. BEBIpakeHHOCTh KIMHHYE-
ckux nposieiennit I'YC onpenensieTcst «mpoTpomMbo-
reHHsIM reHotuniom» renoB MTHEFR C677T, ITGB3
C176T, FGBG455A u PAI-1 4G/5G 675 [83].

TakuMm 06pazoM, A peaTn3alliK TATOJOTHYECKO-
ro nporecca mpu ['VYC HeoOxommMa COBOKYITHOCTB
BbIIcONMcaHHBIX (akTopoB. IlosToMy Ha compe-
MEHHOM 5Tale HEBO3MOKHO TOUHO IpejcKa3aTh Be-
postHOoCcTh pasBuTia I'YC y nanmenta ¢ undgexumei
EHEC. Ognako cymecTByOT KIMHHYECKHE MpH3HAa-
KM, IPH HAJIMIHMH KOTOPBIX BEPOATHOCTH MaHH(ecTa-
LMW CHHIPOMA MOBBILIAETCA: BO3pAcT 10 5 JIeT, Ipo-
JTOKUTEALHOCTD Juaper 6onee 3 JaHeH, JeHKOINTO3
oonee 12x10°/1, moBbImeHne ypoBHs C-peakTHBHOTO
Oemka u nporenHypus [84, 85]. [lokazano, uTo pHCK
passuthsa I'YC yBennumBaetcsa MpH HCIOIb30BaHHH
OaKTePUIIMIHEIX AHTUOMOTHKOB M aHTUIICPHUCTAIBTH-
YeCKHX Mpenaparos [86].

Kaunnveckasa kapTuHa

B teuenun I'YC BBIACHSIOT OPOAPOMAIBHYIO
¢asy u nepron pa3BepHyTOH CHMITOMATHKH. B mpo-
JpoMaidsHOM Iepuoae v 90-95% manueHToB oTMe-
gaetrcs auapes, y 30-60% — pBota, abIoMIHATLHBIH
cunapoM [87, 88]. B 70% caydaer cmycta 1-2 qus
pasBuBaetcs remokonuT. R.C. Rahman et al. (2012)
BBISIBHIIM CBsI3b TEMOKOINTA B MPOAPOMATBEHOM NEpH-
oxe I'YC ¢ Gonee BBICOKMM YPOBHEM JIETaTBHOCTH,
OoJibLICH MPONOMKUTEIBLHOCTEI0 aHYPHH M YacThIM
pPa3BHTHEM HEBPOJOTMYECKOH CHMITOMAarHKH [89].
Kpome toro, mo manuemM J.A.Ake et al. (2005), Te-
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yeune ['YC Opino 6onee GraronpuaTHeIM y 29 ma-
IIUCHTOB, KOTOPBIM TPOBOMIUIACH TapeHTepaTbHas
peruapararyst 1o Manndectarun Tpuagsl I'YC [90].
Taksxe A.Balestracci et al. (2012), na ocHoBaHMM pe-
TPOCTIEKTHBHOTO aHamu3a 137 pereil, ompemeniiy,
YTO JeTHApATAlid TPH TOCIUTATH3AINN CIYKHT
(hakTOpoM pHCcKa HEOOXOAMMOCTH JHAIN3HOMN Tepa-
MUK B AabHeHeM [91].

I'VC manundectupyer uepes 2—14 mueit (B cpen-
HeM Ha 6-¥ JieHb) OT Hauada 3aboJeBaHUA C YXyI-
IIEHUS OOIIETO CaMOUYBCTBHS, YCHICHHS BSUTOCTH,
CHIDKEHHS alllleTHTa, MOSBICHUS Pe3Koi ONeTHOCTH
M UKTEPHIHOCTH KOXHOTO ITOKPOBA, IMACTO3HOCTH
BeK U rojcHed [4]. Bo3sMOXHO TOSIBICHHES IETEXU-
ATBHOM CHITIH, KXMMO30B, HOCOBBIX H JKETYIOUHO-
KHINEUHBIX KpoBOTeueHMM. Kiaccudeckas Tpuanma
I'VC mpeacraBieHa MHUKpPOAHTHONATUYCCKON reMo-
JTUTHYSCKOM aHeMuel, Tpombonmronenneit u OLILI,

MUKpOaHTHOTIATHICCKUI TeMOTN3 BO3ZHHKACT B
pe3yapTaTe MEXaHWUYECKOTO TOBPSKICHUS 3PUTPO-
IIATOB TIPH TIPOXOXKJCHUH depe3 TPOMOOIUTapHBIC
TPOMOBI B MEIKHX COCylax. YPOBEHb reMOIIOOMHA
00pruHO HIDKe 80 1/71, B Maske neprepHuccKoil Kpo-
BH BBEIIBISECTCA IMM30IUTO3 2—10%, B OHOXHMUIUC-
CKOM aHalli3€ KPOBH 3HaumMoe noswimieHune JIJI B
OCHOBHOM 3a cueT uzodepmentos JIIAI' u JIT,. Ot-
pUIaTeabHEIE IpsiMad 1 HerpsaMast peakim Kymoca
MTOATBEPRKAAIOT HEMMMYHHBIM XapaKTep Iporiecca,
l'unepbunupybunemMus (3a cUeT HEOPAMOro OHIIH-
pyOuHa), CBOOOIHEIH TeMOTTO0WH, CHIKCHHIE YPOB-
Hs TalTONIOOWMHA, PETUKYIOINTO3 TaKXKe SBISIOTCS
HECTICIU(UICCKIME  MHAUKATOPaMH  pa3pyIICHUS
SPUTPOLUTOR. BOMBIIMHCTBO MAIMCHTOB (70%) HyX-
JAIOTCA B TPaHCQY3HAX SPUTPOLMTHON Macchl [76].
OOpammaer Ha cebsl BHIMaHHE OTCYTCTBHE KOppeIs-
MU TSOKECTH aHEMUH ¥ CTETICHHU IMTOUYETHOTO TIOBPEK-
JTCHUS,

TpoMOonmTOIIeHNsT 332 CcYEeT MOTPEOICHHUS TPOM-
OOIUTOB B MUKPOIHPKYTSITOPHOM pPycae OOBITHO
yMepeHHasi, B mpeeaax 50-70 x10%n. TlorbimatoTtes
pacdeTHEI 00BeM TpoMOoumToB (MPV) 1 mokasa-
Tedb reTeporenHoctd TpomboumtoB (PDW). Mac-
CHBHOC BHYTPHCOCYINCTOC MNOTpeOiIcHnEe TpomMbo-
IIUTOB MOXKET MPHBECTH K Pa3BUTHIO KOATyIOTATHH
rotpebaenus 1 JBC-cHHapoMa B TSKEITBIX CITydasiX,
BILTOTH JIO JICTATBHOTO Hcxoda. CTeneHb TpoMOoIIH-
TOTICHUH TaKke HEe 3aBHUCHT OT TSXKSCTH MTOPaKESHUS
nouek [77].

I'momepymapuas TMA MOpHBOANT K PasBUTHIO B
50-60% cayuaer onmroanypuueckoit OlILI, Tpebyro-
IEeH MPOBEACHUA 3aMECTUTEIBHON MOYEUHOH Tepa-
mun (31IT) [92]. Kak npaswio, Ha (oHe SHTEpaIb-
HBIX TIOTEPh aHYPHS AUArHOCTHPYETCS TIO3THO, UTO U
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0OBACHACT YacToe pasBUTHE TUliepruaparanun. lpu
pa3suTHN Heonurypudeckoit OIIIl B MoueBOM ocan-
K€ OIPENEIAIOTCS MPOTCHHYPHA, MaKpO/MUKpOTeMa-
Typus [93, 94].

TpomGoTHIeCcKast MEKPOAHTHOIIATHS MOXET 3aTpa-
I'HBaTh JII00bIe cucTeMbl opratoB. [lostomy mpu I'VC
OYCHb BAKHO IPOBEACHUE TIIATCIBHOTO (PU3UKAITBHO-
ro 00cIe0BaHNA C LICJIBIO PaHHEH ANarHOCTHKH DKC-
TpapeHaTbHBIX MpoABIeHUH B BHe Mopaxkenns LIHC,
MOMKETYAOUHON KeNe3bl, cepaua u ap. [3].

VY 25% nanuentos npu THnHIHOM ['YC BBISBIS-
I0TCS T€ WM MHbIe npu3Haku BoriedeHua LTHC (-
JOCTh MM IICUXOMOTOPHOE BO30yXIeHHE, (HOKaTb-
HBIE WJIH TeHEepAIN30BaHHbIC CYAOPOrH, COIIOP, KOMA,
KOpKOBas CJIeroTa, reMuIapes, jJerepedpamnms ¢ Bo-
BIeUCHUEM cTBOJIA MO3Ta). Ipu 3ToM B 75% coaydasx
nopaxenrne LHHC mpoucxonuT B pe3yasrare oTeka
MO3ra, pazBHUBAIOIMMcA Ha ¢GoHe ruapounedanTsHo-
TUIEPTEH3UBHOIO CUHJAPOMA, THIEPTCH3UU, B psje
clay4yaeB THIIOHATpUeMHH. B martoreHese mopake-
una HHC e mnckmodaercs poas TMA romoBHOro
MO3ra, SBJMIOIICHCA IPUYUHON T'UIIOKCHYECKOIO
W TeMOpparudeckoro MopaxeHHA. ApTepHaabHas
THIEPTCH3MA W KOAryJaomartusi MOTpeOJCHHS MOTYT
MIPUBECTH K TeMOopparndeckoMy HHCyIeTy [95]. lpn
MPT-Bu3yanuzallii MOKHO YBHUJETh IOBPEKICHUE
pasIMYHbIX 00IacTeil TOJOBHOTO MO3ra, HO B OOJIb-
LIMHCTBE CIydacB B 00JMacTH Ga3asbHBIX TaHINIKCR,
TanaMmyca 1 cTBosa [96]. Tsaxenoe nopaxkenne LHTHC
ACCOLMMPOBAHO C YBEIWYCHHEM YPOBHS JICTAIBHO-
ctu [77].

AptepnanbHasi THIIEPTEH3HUA B OCTPOM IEpHOJE
I'VC (Bctpeuaercs B 72% ciydaeB) cB3aHa ¢ T'H-
nmeprujparanyedl, oTINdaeTcs YIOPHBIM TEUeHHEM
U ILIOXO IojjacTcs Teparui. 1Ipu BOCCTaHOBIEHUU
JAUypesa OTMedaeTcs BTOPOI OAbEM apTepHalbHOIO
JaBiIeHMsA, 00YCIOBICHHBIN MOBBIICHHON BHIpaboT-
Kol penuHa [97].

[leperpyska 00BeMOM, PICKTPOIMTHEIC HapyIe-
HUs, ToKcnueckni MuokapanT npu OlIIl n xapau-
anpHas TMA cioykaT IpHUMHON CepACYHOM Hemo-
CTATOYHOCTH y MAllMCHTOB B ocTpoM nepuonae ['YC.
Krnvandeckn HapylleHWsl TeMOTWHAMHUKHU ITPOSBIS-
I0TCs TaxuKapAueH, MPUITYIIEHHEM CEepIeUHbIX TO-
HOB, YBEIMUEHUEM TpaHHMIl cep/lia, B psaje ciIydyaeB
Ppa3sBUTHEM CEPACYHON HeOCTAaTOUHOCTH. MapkepoM
KapAHaIbHON HIIEMHH SABJIIETCS MOBBILIICHHE YPOBHS
TpornonuHa I [98].

B maronorudeckuii mpouecc MoryT BOBIEKAThCA
OpraHbl JIBIXaHHS ¢ pa3BUTHEM JETOYHON HeaocTa-
TOYHOCTH, BILUIOTL A0 Heobxogmmoctn VIBJI. TMA
COCY/IOB MaJioro Kpyra KpoBOOOpameHHUs MPUBOUT
K 00pa3oBaHMIO ATbBCONAPHBIX IIYHTOB, YBEJIHYC-
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HHIO QIbBEOSIPHOTO «MEPTBOTO MPOCTpPAHCTBay. B
pe3yabTare THICprUIpaTaliil pa3sBUBAacTCI HHTEP-
CTULMATLHBIA OTCK JICTKHX.

Co CTOPOHBI KETYAOUHO-KUILICUHOI'O TPAKTa MOXK-
HO BBISIBUTH IemarocIivicHoMerainio. O BOBICUCHUU
B TIATOJOTHUECKUIA Tipotiecc TeueHu (40%), moMuMo
YBEIWUCHUS €€ Pa3MEpOB, CBUCTCIBLCTBYECT IOBEI-
IISHHEe YPOBHA aMHHOTpaHc(epas B GHOXMMHIUCCKOM
aHaM3e KpoBH. Hapyrenne ee (h)yHKIIHN TakKe BHO-
CUT CBOM BKJIaJ B MIPOTPECCUPOBAHUC KOATYIOMATHI
pu I'YC. B pesynsrare reMonn3a y HEKOTOPBIX Ma-
[IUCHTOB BO3MOKHO Pa3BUTHC XOJCIWUTHA3a, Yalle
BCETO KyMHPYIOIIeTocs Ha (hoHe TIpreMa IpenapaToB
YPCOME30KCHXOANEBOH KHCIOTHI MTOCIe pa3pelIeHns
I'VC [94]. B nexotoprix cayuasx Tpebyercs omnepa-
THBHOC BMCHIATCILCTBO M3-3a2 PA3BUTHS SI3BCHHOTO
SHTCPOKOIUTA C HEKPO30M KHIICUHOM cTeHKH [92]. B
2% ciy4acr JUArHOCTHPYCTCS MOPAKCHUE MOIKEITY-
JIOYHOM JKeNe3bl, B pe3yIsTaTe MEKpOTPOMO03a cocy-
JIOB MOJKET IIPHUBECTH K THOCTH anb(a i OeTa-KICTOK
C pasBUTHEM 5K30- W/WIN SHIOKPHUHHON HEJ0CTaToq-
HOocTH oprana. KIIMHMYCCKN MPU TOM BBIABISCTCS
MTOBBIIIICHUE YPOBHA TAHKPEaTHYCCKUX (hepMEHTOB
B CBIBOPOTKC KpOBH, HNpH Y3W BH3yamu3HpyroTCs
Mh(py3HBIMI M3MEHEHUSAMI WIH YBEIHUCHHEM pas-
MCPOR MOKCITYyA0YHOM kene3bl. Y 10% manueHToB
B ocTpoM nepuojie 'Y C pasBuBaeTcs HapyIllIeHHE TO-
JEPaHTHOCTH K II0Ko3e [99,100].

Juarnoctuka STEC-I'YC

HAuarno3z tunnuboro I'VYC ycranaBiuBaeTcs Ha
OCHOBAHMM XapaKTepHBIX KIMHWYeCKMX M nabopa-
TOPHBIX JaHHBIX. OAHOBpEMCHHAsA BHE3alHas Ipe-
3CHTAIM aHeMUM ¢ MPU3HAKAMH HEMMMYHHOTO MU-
KpPOAHTHOMATHUSCKOTO TEMOI3a, TPOMOOIIMTOTICHHH
1 OIIH Ha doHe muapen CBUACTENBCTBYIOT B TIOB3Y
Ivc.

Crnenyer oTMeTHTB, 4TO B 5—10% nmapes B mpo-
npomansHoM Tmepuose STEC-I'YC  otcyTcTByeT
[101]. B Takux ciydasx mpH BO3HUKHOBEHWUH TPHAJIbI
I'VC Heobxonmumo HCKII0YaTs MH(EKIIUIO APYToi J0-
KaJTH3aI[ie (HAIIpUMEp MOYEBOM CHUCTEMBI), BBI3BAH-
HYI0 IINTa-TOKCUH-TIpoAyLupytome E. coli [77].

Jist monTBepKACHUS STHOIOTHM  3a00JIeBaHUA
mpoBoauTcs auarHocTrka STEC-un(ekmrm. [loces
KaJia JIOMKEeH OBITh OCYINECTBICH ¢ UCIIOIb30BAHUEM
cenekTHBHOM cpenwsl Copburon MacConkey arap, ¢
MIOMOIIBI0 KOTOPOK MOKHO BBIICTUTH UCKIIOUUTCIb-
Ho konoHuH E. coli O157:H7, ne epMeHTHpYIOIIHEC
copouron. Wnenrtudukamum mramMmoB non-O157
STEC, Ttakxke cmocoOHBIX BBI3BIBAaTE 1'YC, B Ha-
CTOAILCE BPEMsS BO3MOXKHEI ITyTEM IMPOBECACHUS HM-
MyHodepmenTHoro ananuza (MMDA) wm 1P kana ¢
onpeaeneanem reqoB Stx1 w/mm Stx2. CDC (Centers

for Disease Control and Prevention, CILIA) pekomeH-
AyeT OMHOBPEMEHHOE MCIIOIB30BaHKE ITOCEBA Kala 1
HNODA/IILP, Tak kak Bce Gompine caydaer 1'YC acco-
IHUKUpoBaHkl co mraMMmaMu non-0157 STEC [102].

Bosmoxno onpenenenne IgM npotus Stx1, Stx2
u autu-LPS-antuten, oco0eHHO NpH OTpHLATEINb-
HBIX aHanmu3ax kana [103].

Crnexayer y4HMTBIBaTb, YTO PE3YALTAThl IOCEBA
Kajga MOTYT OBITb HEJOCTOBEPHBI, TaK Kak Oakre-
pHsl 00HApYKMBAcTCA B Kaje B TCUCHHE HECKONbKHX
JHEH ¥ jaxke NpU e¢ HATHUMK HE BCEI/a BBIABISCT-
csi B obpasuax ¢exammit. CormacHO HCCIE0BAHHIO
M. Biclaszewska et al. (2007), nopsaaka 5% nauu-
eutoB ¢ ['YC BBIAENAIOT StX-HETATHBHBIC IITAMMEI
EHEC, notepsBine ciocoOHOCTb 3KCIPECCHPOBATE
Stx B pesynbrate dKCIM3MU Stx-0akteprodara B Te-
yennn wHGekmu [15]. llpoBenenne anTuGakTep-
aIbHOM TepaIiy B IPOAPOMaIBLHOM Meprose 3abome-
BaHH TAK:KE MOXKET OBITH IPHUNHOM OTPHLIATEIEHEIX
PE3YIBTaTOB aHATH30B.

OueBUIHBIM MPEUMYIIESCTBOM 001a/1aeT BO3MOXK-
HOocTh jauarHOCTUKM STEC-nHGeKIMH Ha paHHHX
cranauax 3abonesanwd [104]. DTo MO3BONUT MpeNBU-
JeTh BO3MOKHOCTD TSKEIIBIX OCIOKHEHUH, CBOCBpE-
MCHHO MHHIIMHPOBATH TEPAIHIO M TUIATETEHO MOHH-
TOPUPOBATH COCTOSHHC MAICHTA.

Juddepennuansubiii guarmo3 mpu STEC-
ryc

[Ipu pazsutin STEC-I'VC HeoGxonumMo IpoBO-
auTh A epeHINaIbHYI0 TUAarHOCTHKY € APYTHMH
TMA:

1. ABC-cunapoM: yIUTHHCHHE TPOTPOMOHHOBOTO
W aKTHPOBAHHOTO YaCTUYHOTO TPOMOOILTACTHHOBOIO
Bpemenn (AUTB), camkenne ¢pubpunorena, V u VIII
¢axtopos. [Ipu I'YC 3TuX n3MEeHCHHH HET.

2. TpomboTHYecKast TpOMOOIITOIICHUICCKAA ITyp-
mypa (TTII): aktuBHOCTE ADAMTS13 < 10%.

3. AT'YC: ypoBetb C3-KOMIIOHCHTA KOMILJICMCHTA
(npu al'YC wacto cumxken), daktopo H u I, antu-
Tena k daktopy H (Boime Hopmel). lpu STEC-I'YC
MOXeT HabIIoAaThCcA He3HaUNTENbHOe CHIKenne C3
B IUTa3MeE.

4. Pneumococcus-accouuupoBanusiil ['YC: nanu-
YHe MTHEBMOKOKKOBOH TsDKeIONH WHPEKIMH, MOT0KH-
TEJIBHBIC TOCEBEI KPOBH, TUICBPAILHOTO BBIIOTA HITH
JUKBOpa Ha Streptococcus pneumonia; MOIOKUTEIb-
Has npoba Kym6cea (mammumne T-aHTHTeHa Ha SpUTPO-
LUTAax).

5. HINU/rpunm-accommupoBannsiii ['YC: moa-
TBEp:KIcHUE dTHONOTHH (TonoxutenpHas [ILIP).

6. Bpoxnennsle HapyleHHs MeTabonnsma koba-
JamMuHa (METHI-MaloHOBas aumaeMus, MMA): mo-
BBLIIICHUE YPOBHA METHII-MaJIOHOBOH KHUCITOTHI B KPO-
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BU WWIM MoOYe (TaHJCMHAs MaccC-CIIEKTPOMETPHS,
AMIHOKHCIOTHBIA aHAITU3).

7. Bropnunas TMA: colmyTcTBy0IIas MaToJI0THs,
VICIIOIB30BaHNE JIEKAPCTB, HETHIIMYHOE Havao.

Hano moMHHTS, 4TO codeTaHNe TsDKEION auapen 1
OIIII Ha done meruaparaiiii MOXeT OBITH ONTHOOU-
HO paclieHeHo Kak ['YC. FIMeHHO OTCyTCTBHE TPOM-
OOLIMTONCHIH W MHKPOAHTHOIIATHICCKOTO TeMOIH3a
IIPH 5TOM MO3BOJIAET OTININTH TSDKEI0€ TeUeHHE KH-
mevHoi nHpekmu ot I'YC [77]. Huddepenmmans-
HBII IMarHo3 AOJKEH MPOBOAMTHCA C APYTHMH CO-
CTOSIHHSIME, KOTOpPbIE MOTYT OBITE IpHunHOil TMA.

CrnenyeT MOUepKHYTh, UTO NMpH atunidHoM ['YC
B HACTOSIEE BPEMS OTCYTCTBYIOT CIICHU(pHUCCKUC
naGopaTopHble OMOMapKephl, IOATBEPKIAIOIINE 3a-
OosieBanne. XapaKTCPHBIM KITHHHICCKIM PHU3HAKOM
ABISACTCA BOTHOOOpa3HOE TEUCHHE Ipoliecca ¢ Mo-
BTOPHBIM CHIKCHHEM YPOBHS reMonioOuHa 1 001e-
0 YKcaa TPOMOOIIUTOR.

[Ipy HEnmoNHOM KIMHUKO-Tab0paTopHOM CHMIITO-
MokoMIuiekce TMA ¢ OTCYTCTBHEM CHIDKEHUS O0LIETo
qrcia TPOMOOIIMTOR, aHEMHH WIIH TIOBPEKACHUS TI0-
4yek auddepeHInatbHEI AUarHo3 MpoBOAWTCA C ay-
TOMMMYHHOH IeMOJUTHYECKON aHEMHUEH, IPH KOTOPOH
npsMas 1 Henpsmas mpobda KymGcea monoxkutenbHbie.
Takke caemayeT Mckmodats cHHApoM Puiiepa—IBaH-
ca, IMMYHHYIO TPOMOOIIMTOIICHHUECKYIO TIYPIYPY.

Jleuenne STEC-T'YC

IIpenotepatuts pazsutre 1'YC y 10-15% nmanp-
cHToB ¢ auapeci, BeizBaHHOM EHEC, B Hactosmice
BpeMsa HEeBO3MOXHO. [losTomy mpodunakrtuka ['YC
JOKHA OBITH HaIpaBiicHa Ha CHIDKCHHE pHUCKa HH-
¢rmposanwst EHEC, Ycranoeneno, uTo mouedHas
runonepdysust npu STEC-uH(ekunn yBennauBaeT
PHCK OJHTOAHYPHH, U TO3TOMY MH(Y3HOHAs Tepanus
MOXET CHOCOOCTBOBATH MPENOTBPALLICHUAIO €¢ TOSB-
aenus [90, 91, 105].

B Hacrodiee BpeMs He pEeKOMEHJYETCs Has3Ha-
YCHHUEC AHTHOAKTEPHAILHON Tepamvu IpH IOA03pe-
uru Ha STEC-unpekmmo. MMeroTes naHHBIe O TM0-
BBIIICHWN pHCKa pa3BuTHsa 1'YC mpu Ha3HaueHHH
OaKTepULMIHEIX aHTHOMOTUKOB B MEPHOAC AHAPEH,
YTO OOBACHSCTCS BHLICBOOOKACHHEM ILHMIa-TOKCHHA
B OOIBIIOM KOJMYECTBE, W YCYTyOJsieT SHJIOTCIH-
anpuyto aucdynkumio [106]. Bakrepuocrarnaeckue
AHTUOMOTHKH (A3HTPOMHIIMH) CIIOCOOCTBYIOT CHIKE-
HHIO NIpoAomxuTenbHocTy Beiaenenusa EHEC [107].
IIpu paszsutnm I'YC mapeHTepanbHOE HCIOIB30BaA-
HHE aHTHOMOTHMKOB IIPOBOIUTCSA NPH KaTeTCPU3aLH
LEHTPaJbHBIX BEH, HMIUIAHTAIMH NEPUTOHEATBHOTO
KareTepa M JAPYyTrHuX ONepaTHBHBIX BMEIIATEIbCTBAX.

B mpoapoMalbHOM IepHOAEC IPOTHBOIIOKA3AHO
VCIIOIB30BaHNE AHTUIEPUCTATBTHUECKHX IIpernapa-
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TOB, TaK Kak OHM YBEIHUMBAIOT puck pa3suTui ['YC,
a Takke BOBJIEUCHHE B IATOJIOTHUECKHH Mpolecc
HC [108].

Jo HacTosIeTO BpEMEHH HE CYIIECTBYET OOLICTIPH-
HATOH cXeMBlI TeueHns 1Y C ¢ KTHHIIe cCKH JoKa3aHHOI
sddextrBHOCTEIO. B ocTpyto ¢asy nporomaTca moa-
JICPKUBAIOIIAS TEPAITHA M KOPPEKLHS CIICTIH(pHYICCKIX
nposisreHni I'YC. 1lpu BEIpa)keHHOM TeMOIn3e Tpe-
Oy1oTcs TpaHC(y3HH 3PUTPOLIMTAPHON MAcCHl C Iielie-
BbIM ypoBHEeM remoriobnna 80-90 r/m [12]. [lostomy
B TEUCHHE OCTPOro MepHoa HEOOXOIUM TIIATCIBHEIH
KOHTPOJIb YPOBHA I'eMOINTOOHHA K TeMaTOKpUTa B CBS-
3M ¢ BO3MOKHOCTBIO MIOBTOPHBIX 3ITH30/10B TEMOIH3A.
HeobxonmuM THIATENBHEI KOHTPOAb apTepHaIbHOIO
JaBIeHHsA, AMype3a, PeclpaToOpHOrO cTaryca H3-3a
BBICOKOT'O PHCKa PasBUTHA OTEKa JETKHX. TpaHchysnn
TPOMOOKOHIIGHTpaTa MPOTHBOIIOKA3aHBl H3-3a Mac-
CHBHOTO TIOTPEOICHHUS KICTOK B TPOMOAax MHKPOILHP-
KYJATOPHOTO pycia, AaibHeiinee obpa3oBaHie KOTO-
PBIX MOJKET MPUBECTH K MPOTrPECCHPOBAHNIO UIIEMHH
opranos, B ocooennoctu LIHC [109].

OdeHpb Ba)kKeH KOHTPOJb BOJIEMHYECKOIO CTaryca
marueHToB ¢ I'YC. PBota, cHIDKeHIE TOTpeOIeHHS
KUAKOCTH, aWapesd MOTYT NPUBECTH K THIIOBOJIE-
MHH, B TO BpeMs Kak THIIEPBOJIEMHS acCOIIMHPOBaHA
C OJMIO- WM aHypHei. Y dacTu OOJbHBIX HH(]Y3H-
OHHasg Tepamusi MOXKET MPeJOTBPaTHTh IOYECHHYIO
runonepdysuio, OJHAKO IPH MEPBHIX INPH3HAKAX
THUIEPTEH3NH WM CEepACHHO-JErOYHON Meperpy3kn
WHQY3HH JOKHEI OBITE orpanndeHsl. [lpu pazsutin
OJIUTOAHYPHUH TOKa3aHbl OTPaHWYeHHE KHJIKOCTH W
3aMecTHTEeAbHAs MOoUeuHas Tepamus, B TOM 4YHCIe ¢
LEJBIO YAQICHHA KHIKOCTH, 0COOCHHO IIPH BOBJICUC-
HHHU CEPACUHO-COCYAUCTOM U JaerouHon cucrem. Ilpu
BOCCTaHOBJICHHMH HYBOJIEMHH Ha3HAYeHHE >KHKOCTH
JOMKHO YUNTHIBaTh He3aMEeTHBIE MOTEPH H JNYype3,
BILIOTH /10 BOCCTAHOBICHHUS BBIICTUTCIBHON (yHK-
IIMH 1Touek [77].

B ycnoBHAX OKKITIO3HOHHOTO BHYTPHCOCYIUCTOTO
MHKPOTPOMO03a C 1IEbI0 KOPPEKLH Pa3BHBAIOIICH-
cs koarynonatuu npu ['YC mmpoko Hcmoab3yetcs
I1a3MOTepanys B BHJAC TpaHC]y3Hil CBEKE3aMOpO-
xenHor trasmel (C3II), a mpu TSKEIOM TEUCHWH,
HEBPOJIOTHMUECKHX CHMITOTOMAaxX MpPOBOJANTCS ILIa3-
Magepes (IID). PanmomusmpoBaHHBIE KOHTPOJIH-
pyeMble HCCIeNOBaHMs MIa3MOTEpaniy y JAeTeH co
STEC-I'YC oTcyTCTBYIOT, a UMEIOIIUECS JAHHEIC
npotuBopeunBhl [110-112]. Oanako, HecMOTpA Ha
OTCYTCTBHC JOKa3aTelabHOW 6as3bl 3(p(eKTHBHOCTH
TaKOro JeUeHWs, KINHHYECKHH OIBIT CBHJCTEIb-
CTBYET B ITOJIB3Y MPOBEACHIS 3THX Npoueayp. [lokaza-
HO, YTO OUMIICHHBIH YenoBeueckuil 1gG nurubnpyet
arperaiio TpoMOoOIMTOB B ocTpoM mepuone 1'VC,
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YTO MOKET OBITh OIHUM M3 acleKToB (P QeKTHBHOCTH
IUTa3MOTEPaIMK TIPH 3TOM CHHApoMe. ObIiee 4ucIiio
TpoMOoIMTOB M ypoBeHb JI/I' sBidioTca nambonee
MOKA3aTeJILHBIMA MapKepaMy JI/1s MOHUTOPHHTA TL1a3-
Motepanui. OJHaKO TOYHBIX KJIMHHUYECKHX IMapame-
TPOB, ONPENETAIINX TPOAOLKUTEIFHOCTE MIa3MO-
Tepanuy, 70 HACTOAIEr0 MOMEHTa HE CYIIECTBYET,
penienre 06 OKOHYaHWH JICUCHHS OCTACTCS SMITHPH-
JECKHM.

Haznauenne anTukoaryasutoB mnpun ['YC Tak-
Ke cuuTacTca HeOOOCHOBAaHHBIM M acCOLMHPOBAH-
HBIM C MOBBIIIEHHBIM PHCKOM TeMOpparmuecKux
ocaokuenuit [106]. Ilpu Tsaxenom teuernu ['YC ¢
BBIPaKCHHOH KOarymaornaTued, BIUIOTH IO Pa3BHTHSA
JABC-cunnpomMa, Mmoka3aHo Ha3HaueHHE HH3KOMOJe-
KYASPHBIX TEapHHOB.

Ixynusymad B JedeHun STEC-I'YC

Okynnzymab — pPEKOMOMHAHTHBIC HYEIOBCUCCKHC
MOHOKJIOHAJBHBIE aHTHTENa, KOTOpBIe HEHTPpaInu3yloT
KOMITOHEHT KoMIrieMeHTa C5, TeM caMbIM IpenoTBpa-
1iast hopMUPOBAHKE TEPMUHATBLHOTO KomILiekea C, .
Hasnauenne skynmu3zymaba MaTOrCHETHHUCCKH MOKET
ObITb  OGOCHOBAHO CYIICCTBYIOUIMMH JIOKA3aTelb-
CTBaMM aKTHBAIIMH CUCTEMBI KOMILTeMeHTa Ipu 'Y C,
acconuupoannoMm ¢ EHEC [71, 113]. Caenyet oTMe-
THTB, YTO TIperapar MOXeT ObITh S(PeKTHBEH B paH-
HHE CPOKH Pa3BUTHA CHHIPOMA, TaK KaK aKTHBALUS
KOMIUIEMEHTA TIPOVCXOMUT B Hadae GomesHu [114],

Broepsoie npu tunmaaoM 1'YC skynnzymad Obln
ucnonb3oBal B 2011 1. BO BpeMs snuaeMun B EBpo-
e, BeI3BaHHON E.coli O104:H4. PeTpocnekTHBHEBIN
aHaTM3 IOKa3al OTCYTCTBHE S(PEKTHBHOCTH IIpe-
rmapara [0 CPaBHEHHIO CO CTaHAApTHBIM JEUeHHEM,
OJIHAKO, 3KyaH3yMal Ha3Hauajlcs B IMO3THHAE CPOKH
3a00IeBaHNA IIPH OTCYTCTBHH TEPAIIeBTUIECKOTO d-
(ekTa masmMaoOMEHOB, B cpelHeM Ha 11-e CyTKH OT
mauudectampm ['YC [115, 116].

[ocnenume mammwsie Y. Delmas et al. (2014) u
L. Pape et al. (2015) cBUIETEALCTBYIOT B MOJIB3Y 3-
(PEKTHBHOCTH 5KyaM3yMada B OTHOIICHHU OBICTPOTO
perpecca HEBPOJIOTHIECKHX CUMIITOMOB IPH €r0 Ha-
3HAUCHUH B PaHHUC CPOKH 3a00JICBaHHUA — B TCUCHHUE
HECKOJIBKHX 4acoB OT IMOSBICHMS MPH3HAKOB IOpa-
xenus LHHC [114, 117].

Takum o0pa3oM, cBeeHIS, Kacaroruecs ypdek-
TUBHOCTH »Kynusymaba npu STEC-I'VYC B knunm-
qeCKON MPaKTHKE, OTPAaHWYECHBI M MpeABapUTEIbHBL
Heo0xonumbl  paHJIOMH3MPOBAHHBIC KOHTPOJIHPYE-
MBIC HCIIBITAHHA JIS pa3spaboTKH MOKa3aHUi U cpo-
KOB BBEJICHUS Mpenapara.

Hepcnextnpsl B 1edeHuu STEC-I'YC

B mocnennme roapl mosBiserca Bce Ooiblie
HOBBIX SKCHCPHUMCHTAIBHBIX BApHAHTOB TEPaIllH

STEC-I'YC. CymectByoT 3((eKTHBHBIC BaKIIH-
HBI, TIPeTHA3HAYCHHBIC JUIA CHIDKCHIS KOJOHM3AIHH
STEC y kpynHoro poraroro ckota [118]. PazpaboTka
BaKIIVMH JIUTS YeTOBEKa B HACTOAIIESE BPEMsI CUMTASTCS
(pUHAHCOBO HeleIeco00pa3HOM.

J.M. Ritchie et al. (2011) mpeanoXuan HUCIOIb-
30BaHKC MHOLIMHOB, OaKTEPHIMIHEIX BEUIECTB, MPO-
AyUupyeMbIX mTamMmmaMyd Pseudomonas aeruginosa.
HccaegoBanmd Ha OHONOTHYECKHX MOIEIIX in Vivo
MIPOJICMOHCTPUPOBAIN CHUKCHUEC HHTCCTHHAILHOM
KOJOHH3allMM W OakTeproBbAencHus. OJHako Ta-
Kas Teparusi MOXeT ObITh 3((eKTHBHA TOILKO B IIe-
puone nuapeu [119]. llpennonaraeTcs BOZMOXKHOCTD
VICTIOTB30BAHMS PA3IMIHBIX THIIOB HEUTpaM3aiii
Stx. IlepopadbHBIM  IINTra-TOKCHH-CBSI3BIBAIONINIT
npenapar «Synsorb-Pk», kak mokazano miane6o-
KOHTPOJIMPYEMOE  paHIOMHU3HPOBAHHOE HCCICIO-
Banue H. Trachtman et al. (2003), okazancs Head]-
¢dextuabM y meteit ¢ I'YC [120]. IHoTeHnmansao
(P ¢PEKTUBHEIM METONOM JICUCHHS HPEACTABISAIOTCS
T'YMaHU3HPOBAHHBIE MOHOKIOHATBHBIE aHTHTENa K
Stx2, B HacToALIEee BpEMsI POXO/AIINC KIMHHICCKHIEC
ucneiTanus [121, 122].

Jims mpoBeneHVsS KIMHIYSCKHX HCCICIOBAHII
YTBEPKIAIOTCS BEIICCTBA, UMUTHPYIOIINE PELCTITO-
PBI StX ¥ HTHTHOUTOPHI (PePMEHTATHBHOM aKTHBHOCTH
Stx [123,124]. K. Sandvig et al. (2009) paspabarbI-
BalOT BapHaHT BO3ICHCTBHSA Ha StX B IMOYKaX Uepes
HEOOIBIINE MOJNCKYABI, CIIOCOOHBIC MPOXOAWUTH He-
pe3 kiIeTky W mHrHbuposars Stx [125]. D.M. Jand-
hyala et al. (2008) npemiaraiot B KadecTBE MHIICHH
JUTSL TePAIIeBTHYCCKTO BMEIIATeTHCTBA HCITOMB30BATh
KJICTOUHBIC CUTHAIbHBIC peakuuu [126]. [elicTBeH-
HBIM METOJIOM MOXKET OBITh UCIIONB30BaHME (pakTopa
pocTta supoTenus cocynos (VEGF, Vascular endothe-
lial growth factor), KOTOpEI ABIACTCS aKTHBATOPOM
aHruorenesa [127].

Hsmenenne monxonos k jaecueHmo STEC-TI'YC
MO0 Obl MOBAMSATHL Ha IOSBICHHEC OHOMAapKEpOR,
CTICTM(MYHBIX JUIS 3TOTO 3aboeBanms [128].

Hporno3 STEC-I'YC

3a mocnenHue JeCATHICTHS Oaarofaps CBOCBpe-
MeHHOH 31T mexon I'YC 3HaUMTENBHO YIyqIIMICS.
be3 mpumeneHus auannsa morudamu g0 90-95% ma-
nueHToB. K HeO1aronpusiTHBIM IPOTHOCTHYC CKIM
(akTOpaMu OTHOCAT MOTPEOHOCTH B Auanmn3e doiee
5 mHel, IUTEeIBHOCTL OMUTOAHypHH Oosee 10 aHEH,
BBICOKHMH JeitkonmTo3 (> 20 x10%/m) [94]. T1o naHHEIM
C.S. Wong et al. (2012), He BBISBICHO CBA3H CTeIIe-
HU apTepHATbHOM THIEPTCH3NH, HATMYMS HEBPOJIO-
TMYCCKOM CHMIOTOMATHKH, OCJIOXKHEHHH CO CTOpPO-
HBI KEJIYJOYHO-KHUINEUHOTO TPaKTa, BRIPAKCHHOCTH
aHEeMHM ¥ TPOMOOIMTOIICHUN ¢ HEOIArOMpHSTHRIM
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ncxomaoMm I'YC [86]. Ilo manuemM J.M.Spinale et al.
(2013), cucteMHubie MPOSIBICHUSA B OCTPOM IEPHOIC
Tskenoro TeueHus I'YC MOTYyT MpHBECTH K pa3iHd-
HBIM OTJaJIEHHBIM MOCTIE/ICTBUSIM B BHJIE HapyILIEHHS
($YHKIIHE opraHoB-MuIICHEH [129].

B mactosmee Bpems seramsHocTs pu I'YC mo-
cturaeT 1-5%, B OCHOBHOM B pe3y/ibTare MopakeHus
HHC nnm cuaapoMa MOJTUOPTaHHOW HEA0CTaTOUHO-
ctu [94]. B 2011 1. BO BpeMs »IUACMUM THIIMYHOTO
I'YC B EBponie, Be3Bannol E.coli O104:H4, nerans-
HOCTh cocTaBmia 1,1% [130,131].

B octpom mepuone 1'YC remaronoruieckue Ha-
pylLIeHNs KynIHpyroTcs B TeueHne 1-2 Hex, OIIH pa3z-
pemraetcs B 6onee mo3auue cpoku, B 60-70% coyua-
eB (DYHKIH TIOUCK MOCIe MEPEHECCHHOTO CHHIpOMa
MTOJTHOCTHIO BOCCTAHABIAMBAETCS, M CPOKH BOCCTAHOB-
JICHWSI 3aBHCAT OT MPOOIKUTEILHOCTH aHypHH. Taxk,
IIPH JIETKOH M cpeHeTsbkenoit popmax 1'YC stot me-
PHOI COCTaBIACT MOPAIKA 2 JeT, IPH TAKETBIX (op-
Max OH mpoaneBactea 1o 4-6 aet [97]. Y 25% ne-
TEH OTMEYAIOTCs CHHUIKCHHE CKOPOCTH KITyOOUKOBOI
¢unsrpammu (CK®) 10 70-80 mu/MuH, THIIEPTCH3HA
WK npotennypus. CHikeHne (QYHKUMH MOYEK II0-
cie nepenecennoro I'YC cpazano ¢ runeppuiasTpa-
el M TNPOrpecCHpYIOMM CKIEPO30M INIOMEpYl,
KOTOpbIe HE OBUTM BOBJICUCHBI B MATOIOTHMYCCKHMA
MpoLiecC B OCTPOM IEpPHOAE, YTO MOATBEpKAacTCS
COKpAaIllCHHEM MMOYEYHOTO (HYHKIIMOHATLHOTO pe3ep-
Ba [132]. Camkenne CK® menee 80 mur/mMuH mpo-
UCXOMUT y 9-18% manueHtoB 3a 5-IeTHUI mepuos
Habmoenus nociae octporo snuzona I'YC. B 2-5%
caydaeB uepe3 5—15 met pazsusaercs TIIH. lporen-
HYPHS/MUKpOATbOYMUHYpHS BEIIBIsACTCS ¥ 20—-40%
MalueHTos nocie nepenecenHoro STEC-I'YC.

AptepnanbHas THIEPTEH3H MOXKET NMEPCHCTHPO-
BaTh y 5—15% manyeHToB HEMOCPEACTBEHHO MOCITE ITe-
peHeceHHoTO 3nM30/1a 1Y C v pa3BHuBaThCs MOKE HA
¢one yxyneHus GyHKIHH MOUCK. ApTepruanbHas TH-
MEPTEH3HS B [IEPHO/IC BOCCTAHOBICHHA (PYHKLIMH IIOUCK
BEJICT K TOBBIILICHHIO BHYTPHKIYOOUKOBOTO JABICHH,
THICpQIIETPAllMd M TOJAaBICHHIO PabOTHl PEHHH-
AHTMOTCH3UHOBOH CHCTEMBL. D(P(EKTUBHOCTE HCIIOIb-
30BaHMS HHTHOWTOPOB aHTMOTEH3HH-TIPEBPAIIAIOLICTO
(epMenTa 1 GIOKATOPOB AHTHOTCH3MHOBBIX PELCTITO-
POB C LEABIO HEPPOIPOTESKIMH W CHIDKCHUS MPOTCH-
HYpHH Y TIAIIMEHTOB Iociae nepeHecenHoro 1'YC no-
kazaHa [133]. B karamuese ot 9 10 15 jJeT oTMEUCHBI
HopMann3alys AJl, CHIDKeHHe IPOTEHHY PHH, YayHIle-
uue CK® [134, 135].

ITo mauueiM North American Pediatric Renal Tri-
als and Collaborative Studies (NAPRTCS), TpaHc-
ITaHTalWs MOYeK U ANAIN3 y AeTeH acCOLMHPOBaHBI
c nepeHeceHHbIM I'YC B 2,6 11 3,1% COOTBETCTBEHHO.
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Onnako, MO JaHHBIM PETHUCTPA, HE YTOUHACTCS THII
I'VC [NAPRTCS:2010 Annual Report, Rockville,
MD, EMMES, 2010. http://web.emmes.com/study/
ped/announce.htm. Accessed on 14 September 2012].
STEC- I'YC B TpaHCIUIaHTaTe pelMANBHPYET KpaliHe
PEIKO, M BBKMBACMOCTD TPAHCILIaHTaTa aHAJIOTHIHA
TAaKOBOH y MalMEHTOB ¢ ApyruMu npuunHamu XIIH
[136].

3aknwveHue

STEC- I'YC — maubonee pacrpoctpaHeHHas Gop-
Ma TMA u ocHoBHas nprunHa OlIIT y aeteit 10 5 net.
HecmoTps Ha 3HAYUTEIBHEBIN TpOrpece B IOHUMAaHHH
MEXaHN3MOB pealn3allli MaToJ0THUECKOro Ipollec-
ca npu I'YC, Tepanusa ocTporo meprojaa ocTaeTcs B
OCHOBHOM MojiepkuBatollell. Jlo HacTosIero Bpe-
MEHH He CYIIECTBYeT MMaTOr€HeTHIECKOro JIEUeHNs ¢
JI0Ka3aHHBIM BAMAHHEM Ha MCX0J 3aboneBanus. Bee
OoJIblIIe JTAHHBIX CBUACTCILCTBYIOT B MOJIB3Y MYJIb-
tugaktopuansnoi npuponsl STEC-I'YC, u npeaot-
BpallleHHe pealn3allii CHHAPOMA Y TOTO W WHOTO
maruenTa ¢ passusineiics EHEC-unrdeknueii, mo
KpaifHeil Mepe B Ommkaiiliee BpeMs, BpS JU BO3-
MOXHO. VIMerommecs JaHHBIE MO3BOJSIIOT MPEIo-
JOXKHTE, 9TO yaydmuTh ucxox I'YC, ocobenno y
MAIUEHTOB ¢ HEBPOJIOTHUECKHMH CHMITTOMaMH, BO3-
MOXHO TIPH HCIIOJBb30BAaHUH HHTHOUTOPOB CHCTCMEI
KOMIUIEMEHTa (PKynu3yma0t). s moaTBepxkacHHS
3(QPEKTUBHOCTH TaKOH TEpalmMK HEOOXOAMMEI MPO-
CIIEKTHBHEIE HCCIeTOBaHMA.
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