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Modern concepts of immunopathogenesis and approaches to immunotherapy of sepsis

Pesiome. lNpuseder 0630p anHbIX AUmepamyps! 06 UMMYHONamMOo2eHe3se cencuca, 820 cybmunax U apuaHmax meyeHus, ponu UUMoKUHos,
MOneKynapHsIX 06pasos nospaxdeHus mkaHel, OCHOSHbIX MUNOB UMMYHHLIX KITEMOK, y4acmeyrowux Ha pasHblx amanax cencuca. [ped-
CMaeIIeHk! KNACcCU4YecKuUe U HoBbIe Kpumepuu duagHoCmUKU 80cnaneHus u nonuopeanHoll HedocmamoyHocmu nNpu cencuce. PaccMompeHsi
nodxods! K NEYEHUO C LCNOML308aHUEM (hapMaKonozuYeckux cpedcme, UMMYHOMPONHLIX npenapamog. Onucaxbl nepabie peaynsmanmi
mepanuu cencuca ¢ LUCNo/b308aHUBM KNeMOYHAIX POGYKMOS Ha OCHOBE ME3EHXUMENBHBIX CIMPOMaTbHbIX KITEMmOK.

Kniovegkle crioea: cencuc, UMMYyHONamozeHes, UMMyHOMEDaNUs, KIemoYHas mepanus.

MenHuHncKEe HOBOCTH, — 2025, — Ne7. — C. 15-23.

Summary. The review of literature data on the immunopathogenesis of sepsis, ifs subtypes and variants of the course, the role of cytokines,
molecular pafterns of tissue damage, and the main types of immune cells at different stages of sepsis is presented. Classical and new diagnostic
criteria for inflammation and multiple organ failure in sepsis are presented. Approaches to treatment using pharmacological agents and immunotropic

drugs are considered. The first results of sepsis therapy using cellular products based on mesenchymal stromal cells are described.
Keywords: sepsis, immunopathogenesis, immunotherapy, cell therapy.
Meditsinskie novosti. — 2025, — N7. — P: 15-23.

EMC1C CHUTATCA OAHOM M3 BEAYLLMX
NpUYMH CMEPTHOCTH B Mype. o
JaHHbIM BcemupHoi opraHnsaumm
304paBOOXPAHEHNS, EXErogHO B MUpe
perucTpupyetcs A0 48,9 MNH nauueHTos
€ cencucom u 11 MriH cnyyaes cMepTy, 410
coctaenseT noytn 20% netansHocTs (2020
rog). Moytu nonosura (20 mnH) cnydyaes
Cencumca NpUXoaMTCs Ha aeTei B BospacTe
po5net.Y 15 ua 1000 rocnutanuauposasx-
HbIX MALMEHTOB PA3BUBAETCA CENCUC Kak
OCMOXHEHWE, HECMOTPS Ha nonyyaemoe
reveHve, a CTOMMOCTb Tepanuu oLieHuBa-
etca 8 32 000 ponnapoe CLUA [1]. Daxe
nepexusluMe cencuc nauweHtsl B 50%
Cry4yaes MOBTOPHO rOCMUTANU3UPYIOTCS,
a Kazbii LWeCTOMN 13 HUX He OXVMBAET A0
1 roga ¢ MOMEHTa NOCTaHOBKW AuarHosa
[2]. MHTepec k npoBineme cenciica BLICOK,
rnowuck no 6aszam gaHHelx PubMed, Embase,
Cohrane CENTRAL, Clinical Trials.gov
Ha 2024 ron euigBnseT 15 853 wccneno-
BaHWA no cencucy [3]. B pycckoasblyHoMA
NUTEPaTYPE TaKKe MMEETCH MHOMXECTEO
ny6mnuKkaLmit, NOCBALLEHHbIX TEME CEncuca,
BKTMI0Yas MOHorpadum [4-6].
3tuonorus
Hanuyne nokanbHoOW nHdeKUmM (1
pawe Gaktepvuemun) Bea knuHuko-na-
BopaTopHBIX NPOABNEHKA CUMHAPOMA
CMCTEMHOTO BOCManeHus n OCTPOM Op-
raHHoi amcdyHKUMM BOMbLKMHCTBO as-
TOPOB He pacLeHWBaeT KaK CenTu4eckuit
npouecc. OCHOBOI cencuca ABNAETCH
CHCTEMHAs BOCNanUTenbHas peakLwus op-
raHy3mMa Ha pasnuyHyo MHEKLMIO C 0CTPO
BO3HMKAKOLLEN OpraHHoi (NonuopraHHoii)

AvcdyHkumei. Cencuc — 310 NOUATHONO-
rnyeckoe 3abonesanue, passuBarLleecs
Y NaLWeHToB NpWU Hanuuun B OpraHuame
o4ara MHGeKLMM WN1 Nocne nepeHeceH-
HbIX WHMDEKLUMA, OCTIOKHEHHON TpasMbl,
060CTPEHNA XPOHUHECKUX BOCTIANUTENb-
Hbix 3a6oneBaHuil NoYeK, XoneLucTuTa,
naHKkpeatuTa v T.4. Knaccuyecku cencuc
paccMaTpuBaeTCA Kak naTonornyeckoe
COCTOSHME, NEPBUYHO BbI3BaHHOE Bak-
TEpUAMUK, rpubamu, pexe — BuUpycamu.
WneHtndukauwa so3byaurens cencuca
He BCErfa No3BONAET BbIABUTL €0 NP
CNOMb30BaHWK BaKTepPUONOrMYECKOro No-
CEeBa Ha kynbTypanbHble cpesl, B 20-30%
cnyyaes MAEHTUdHULKMPOBATL NATOrEH
He ypaetca [7]. Mpn NONOXMTENLHOM
BakTepuonorndeckom Tecte BakTepremus
cBA3aHa B 35-45% cnyyaes C BbISBNEHUEM
rpamoTpuuaTensHbix 6aktepuit (E. coll,
Klebsiella, Pseudomonas spp. v Apyrue),
B 35-43% — rpamnonoxuTensHbIx Bakte-
pwii (Staphylococcus aureus, Streptococ-
cus pneumoniae v ap.), Candida spp. He-
PefKo BbisBMAeTCA NonubakTepuanbHas
mukpodhnopa [7-9]. BTopuyHble UHDEKLM
OTBETCTBEHHbI TOMBKO 32 10,9% cnyyaes
CMEPTY NALUEHTOB C CENc1CoM B OTAene-
HUAX PeaHUMALIMM W MHTEHCUBHOM Tepanvu
(OPWT), 4To SBMISIETCA OTPAXEHUEM pa3-
BMBLUIEACH MMMYHOCYNpeceun npu npo-
TpPeccupoBaHWM CENTUYECKOro npotecca
[10]. CepbesHoe 3HayeHue npuaaeTcs
thOPMIUPOBaHUIO MyNETYPE3UCTEHTHOCTH
MHDEKLMOHHBTX areHTOR K aHTUBUOTYKAM,
YTO CBAI3AHO C WX YaCTbIM NPUMEHEHHEN,
HanMynem NpenBapUTeNbHOR UHDEKLMH,

MPYMEHEHNeM MMMYHOCYNPeCCUBHON
Tepanuu, 1Cronb3oBaHKeM NOCTOAHHOTO
MOYEBOTr0 KaTeTepa, AMUTENbHON rocnu-
Tanuzauueii (6onee 10 gHel, ocobeHHo
B8 OPWT), npoBegeHueM remognanuaa,
ANUTENBHOrO NPUMEHEHNA LEHTPANLHOTO
BEHO3HOO KaTeTepa W NOXWMbIM BO3pac-
ToMm (>80 ner) [8].

MosiBneHne MHMEKLUNOHHOMO areHTa
B OpraHname nayueHta tpebyet ero
BLICTPOrO pacno3HaBaHus Yepes mone-
kynsapHele obpassl natoreHa (pathogen-
associated molecular patterns, PAMPS),
a BbI3BaHHOE UM MOBPEXAEHHE OpraHoB U
TKaHeR —4epes MonekynapHsie 06paskl no-
BpexaeHus (damage-associated molecular
patterns, DAMPs) [9, 11, 12]. DAMPs 06-
pasyTCca CTPECC-akTMBUPOBAHHBIMMN,
NOBPEXIEHHLIMY, MEPTBBIMU KNeTKamu
OpraHoB W TKaHEeM, a TaKKe Npu BO3-
LEeNCTBUM PYTUX areHTOB, BblablBAOLLMX
B TOM YMCMEe CTEPUIbHOE BOCMaNeHue.
Kax PAMPs, Tak 1 DAMPs pacnoanatotcs
naToreH-accouuMpoBaHHbIMK peLenTopa-
mu (pattern-recognition receptors, PRRs)
NPEeUMYLLECTBEHHO MUENOMAHBIX KNeToK
(HeTpodunos, makpodaros) 1 Tpombo-
yutoe. Mpn 3TOM NEPBLIMK B TEYEHWNE
HeCKONbKMX MWHYT pacnosHawnT PAMPs
Baxrepuit TPOMBOLMTLI, KOTOPbIE MOCNE
aKTBALMM NPUBNEKAKOT B OMar NOBPEXIE-
Hug HeTpochunsl U Makpodark [9, 11-14).

MimmyHonatoreHes

HecMoTps Ha BeayLLyl ponb MHGeK-
LMOHHOrQ 3TUONOTMHYECKOrO areHTa B UHU-
LpaLym cencuca, onpeaenerue TepMiHa
«Cencucy npeanonaraeT paccMaTpuBaTh
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Peaxuns Traseit Hoarsepsxaennan Cencuc + crolican CentHucciaid
opraHmaMa Hau apICpHaNbHAN nIoK +
XO3AUHA B nogo3peBasMan FHNOTeH3Hd, IIOMHOPras=as

BPOYKACHHOTO WHpexums + Tpebyromas TepamiM| | HezocraTOMHOCTS
HMMYHHTCTa Ha HADYIUCHHBIE JU1A noonepyRanMs (T10H)
uHbERUNOHHEIR OTBCT OpraHH3IMa cpeasero
arenT wuny XoasiHa, APTCPHATBHOTO
TOKCHHB] == BEXYIIMH K HaBICHAS
Becneundaecrre OprasHoi =65 MM pPT. CT. 14
SIRS kpurepum mscdyHKLMT ¢ YPOBCHE IAKTATA B
SOFA =2 CHIBOPOTKE KPOBH

> 2 MMoIB/

Peaxuun B0omACHHOI0 AMMVEHTETS
Kaeroansiii mvmyunnii otser:
SKTHBAIMA neitpodrmos,

MDECs, B-gaetox

Pauunit orBer:

sricBoboenne HII-1,
Vill-6, MJI-8, WII-12, UJI-
18, ®HO-a, HPH-y
aKTMBALHA KOMINEMEHTa,
Koaryngimy, arounroza

Peaxunn o uoGpeTeHHOI0 HIMMYHATETA
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HOQRBHEHHE BOCTIANEHHS

HErvyHOCYHpECCHa:

Hrdexnnonunie ochoxmennsa
Peaxrunauus Bupycos
TonepPaATHOCTE K IHAOTOKCHHY

€ro KaK «KM3HeYrpOXaloLLYK OpraHyr
LMCEYHKLMIO, CBR3AHHYIO C HapylLEeHUeM
perynauiy 0TBeTa opraHuaMa Xo3sauHa Ha
uHdekuwio» [15]. KnuHuyecku paanensior
WHEKLKIO, CencUC, CeMTUYECKMI LWOK,
, CMHAPOM NOnMOpraHHoM HeJOCTAaTOMHOCTH
(puc. 1) [16]. Mpu aToM cTeneHs TakecTn
oueHuBasTeA no Wkane SOFA («sequential
organ failure assessment» score). Mpep-
CTaBregHHas Cxema, BO-MepBbIX, NoHepKi-
BAET OTIIMYUA UHDEKLMM (MHEKLMOHHOMO
3abonesaxus) OT cercuca, #, BO-BTOpIX,
NporpafueHTHOCTL HapacTaHUs Knu-
HUYECKUX NPU3HAKOB cencuca no mMepe
MPOrpeccMpoBaHIs NATONOrM4ECKoro npo-
Lecca. CuntaeTes, YTo NPOrpeccupoBaHie

CencHca Maro CBA3EHO C UHULIMMPYHOLLIMM -

MH(EKLMOHHLIM areHToM. 80% reHoB oTBe-
Ta naLyieHToB Ha cencuc (sepsis response
signature, SRS) He 3aBNCAT OT NPUMHbI W/
WK UHAEKLMOHHOTO areHTa, BblaBaBLUEro
3abonesaHue. Mpyu 3TOM BbIGENSKT Nof-
TUnbl SRS1, KoTOpLIN XapakTepeH ang na-

m MEQWUMHCKWUE HOBOCTH

LINEHTOR C 3KCMPECCUEN reHOB, CBSH3aHHBIX
¢ ocnabneHHbIM UMMYHUTETOM W Gonee
BbICOKOA CMepTHOCTbI0, @ SRS2 - ang
NaLWEeHTOB G OTHOCUTENLHO HOPMarbHbIM
MMMYHUTETOM W NyYLLMM MCXOJOM 3a6o-
nesaHna [17, 18].

Cpeou OCHOBHBIX MOKasaTenel, Bnu-
AWWX Ha pacnpederieHne naluneHTos .
no SRS1/SRS2 reHoTtunam, BbligensT
HeATPOUNLI (M HapyLeHWe MIUenonos-
3a), nuMdoLUTBI (TMMAONEHII), a Takke
MOHOLMTbI (X aKTMBAL). [eHETU4YECKIN
aHaru3 y NaLWeHTOB G CENCHCOM, Haxoame-
LUMXCA B KDUTUHECKOM COCTOSHIM, NOKa3an,
4T0 CONPOBOXAAMLLMIA €r0 rnepeocnank-
TerbHbIji CUHOPOM CBS3aH G LIMTOKUHOBLIM
LUTOPMOM, 8CCOLMMPOBAHHBIM C BbICOKMMMA
yposHamu UN-6, W-8, pacteopumoro
ypoBH# peuentopa | Tuna k WI-1 (plNl-
1R1) ¥ HapyLLEHWEM CBEPThIBaHWUS KDOBY
(Hu3kuit ypoBeHb npoTeuHa C) [17-19].
OcHoBoil natoreHesa cerncuca ABNAETCH
HapyLIeHHas perynsLus OTeeTa OpraHi1ama

X03A1Ha Ha MHGEKUMOHHBIIA areHT [15], 4to
NPOABNAETCA passuTHemM HecGanaHeupo-
BaHHO BbICOKOTO BOCMANMTENLHOO OTBETA
(CHHOPOM CHCTEMHOTO BOCTIANUTENBHOMD
oTseTa/systemic inflammatory response
syndrome, CCBO/SIRS), a satem komneH-
CaTOPHOI UMMYHOCYFpeccHelt (compensa-
tory anti-inflammatory response syndrome,
CARS) smecTo B03BpaTa k HOpMansHOMY
cBanaHcuposaHHoMy romeocrasy [2, 17,
20]. NMpw cenciice HecbanaHCMpoBaHHOCTL
0TBETa OpraH13Ma NPUBOAMT K Pa3BUTHIO
CUHAPOMa CMELUaHHOrG aHTaroHUGTUYE-
ckoro oteeta (mixed anti-inflammatory
response syndrome, MARS), korga ne-
PUOJMYECKOE YepeloBaHUe BCMNecKos
SIRS u CARS npuBoauT K ycuneHuo
CUCTEMHBIX AECTPYKTMBHLIX NPOLIECCOB,
BbI3bIBAKWMX CUHAPOM MONMOPraHHOM
HepocTatouHocTi (MOH), centuuecknit
Lok, aHepriio [20, 21].

Cencuc xapakTepuayeTcs MacCUBHbIM
MOBPEXASHUEM PasnuyHblX OpraHos u
TkaHel NyTem HeperymMpyeMoro Hekposa
W Perynupyemoil CMepTU KNETOK, BKMIoYaio-
LL|ero MexaH13mel MMPOMNTO3a, KeKPONTo3a,
anonToaa, naHonTosa [2, 22, 23], NMpu aTom
HEKPO3 1 ApYrke BUAbI KNETOYHOMR CMepTH
BBICTYNAlOT MaCCUBHLIM UCTOYHMKOM
DAMPS, WHALMUPYIOWINMM aHTUrEH-He-
crneyududeckuit BocnanuTenbHelil 0TBET
BPOXOEHHOTO UMMYHUTETA, PeanuayeMbiii
Yepea mexaHuamsl CCBO (puc. 2). CCBO
ABNASTCH NPOSABNEHUEM LIMTOKUHOBOMO
LUTOpMa, KOTOPbIA ONpedenseTca runep-
MpoAyKUueil npoBocnanuTenbHbIX UuTo-
kuHos UJI-1B u ®HO-q, a Takke WIN-12 u
WN-18, oka3biBaKOLWMX CMCTEMHBIN OTRET
Ha 3HAOTENMA LEHTPaNEHbIX KDOBEHOCHBIX
COCYZOB W KPOBEHOCHbIX COCYZO0B MOYeK,
MNeYeHu, Nerku, KenynouHo-KuLLeYHoro
Tpakta v T.4. [17, 19, 25]. Mpu atom

SHOOTENUI KPOBEHOCHBIX COCY/0B CaM

MPOYLIMPYET LUTOKMHBI 1 NPOKOAryNSHT-
Hble cyBcTaHumy, a hopMupyloLLasics npu
3TOM IVINOTOHWS CHUXAET KPOBOCHABeHMe

'0praHoB U TKaHell, crocobeTayeT 3amen-

NeHuio KPOBOTOKA, YCWUMMBAET NPOLECCh
anonTo3a M Hekpo3a B OpraHax W TKaHsx
[26]. MoBpexneHa SHOOTENUS KPOBEHOC-
HbIX COCYIOB NPU CEMNCUCE, SHAOTOKCEMUS,
WATOKMHOBBIA LUITOPM NPUBOAAT K Hapy-
WeHKIo BapbepHbIX MYHKUWA B cuCTEME
&KPOBb — KOCTHbIM MO3r», «KPOBb — MOAT»,
«KpoBb — CNM3NCTBIE 0GONOUKM OpraHoB
AbIX8HNS, XENMYAOHHO-KULLIEYHOO W ypo-
eHUTankLHOrO TpakToBy. C NoBpexaeHWeM
3HOTENNATLHBIX KNETOK KPOBEHOCHBIX
COCYAI0B Pa3nuuHbIX OPraHoB U TkaHew
CBA3LIBAIOT OCHOBHbIE NOCNEAYIOLLME NPo-
ABMEHWA Cencuca, Takue Kak runoToHus,

| Nez» 2025
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MOH 1 cuHapoM AWUCCeMUHUPOBAHHOTO
BHyTpUCOCYaMCTOro ceeptkizannsa (IBC-
cuHapom) [26, 27]. '

HauaneHble aTansl cencuca (CCBO)
CBA3aHbl C peakuMaMiU BPOXOEHHOrO
ummyHuTeTa Ha PAMPs mukpoBHoro npo-
uexoxaerna u DAMPS nospemxaeHHbIX
TKaHeW. 3T peakyun onpegensanTes
BbIOPOCOM LIMTOKMHOB W @KTWUBHBLIM MO-
rnoweHuem PAMPs u DAMPs tarouuty-
PYHOLUYMU KMETKaMK, NPEUMYLLECTBEHHO
HeiTpodunamMmn. Ha HayansHelx atanax
Cencuca nosbiWEeHHbIR YPOBEHL Npo-
BOCManuUTenbHbIX LNTOKUHOB ABNAETCA

HOpManLHOW peakuwit opraHuama, Mx -

moBunuayowas hyHxumua BxndaeT obo-
3HaYeHue NoKanu3aLym naTonoruyeckoro
oyara, NpyBNeYeHNs HaroLUTUPYOLLIX
KNeToK, HelTpanuaywmx natorex, Ges
nocneaytowero passutua CCBO/SIRS
(puc. 3) [21]. OpHOBpeMEHKO 3anycKakTCa
MHTMOWPYIOLLME MEXEHU3MbI TOPMOMKEHNS 1
nocnenyoLero OKOHYaH!s BOCNANUTENb-
HOTo mpoLecca.

HegocTaTouHsIit (HU3KUA) NepBoHa-
YarbHbIN YPOBEHb LIMTOKUHOB NPy cencuce
(B TOM Yucne 13-3a NPUMEHEHUS aHTW-
L{UTOKMHOBO/ W OpYriAX BMAOB Tepaniu)
B nepudepuyeckoil kpoek ocnabnset
NepBUYHYI0 W NOCneaywmre peakLmu
MaKkpoopraHuama Ha BakTepuu, NpuBOaNT
K nocnegyrLiemy npoaomKMTenbHOMY
nofAepxaHuk MabbITOYHOMO YPOBHSA Liu-
TOKMHOB (KNACCUHYECKOMY «LIMTOKMHOBOMY
WITOPMY»), PA3BMTHIO MMMYHOMATOMNOMM-
yeckux peakumi (SIRS, CARS, MARS), u
B PE3YNLTATE ~ K TAKEMbIM OCTIOKHERUAM U
CMepTU nauueHTa. Takum 06pasom, kpaTko-
BPEMEHHbIA BCMNECK YPOBHS LIMTOKMHOB
Ha HayanbHbIX 3Tanax cencuca ABNAeTCA
HOpMansHoi peakumil 6e3 nocneayioLuero
paasutusa CCBO/SIRS u ero ummyHonaro-
NOTUYECKMX NPOSBIIEHUI.

Ponk HeiiTpochunoB B pasBuTuM
cencuca

B kayecTBe OCHOBHGLIX NeMKOUMTOB,
y4acTBYIOWMX HA HaYanbHbIX 3Tanax
Cencuca, BbICTYNawT HeltTpodmnsl. OHu
BHOCAT CYLUECTBEHHbIA BKNaf B BOCMa-
NUTENBHYIO PEaKLMI0 33 CHET BblAENeH!s
thepMeHTOB M aKTUBHbIX (hOpM KUCTopoaa
(A®K) [2]. Moa peicTBMeM M3BLITOYHOM
konuyectsa uutokuHoe (PHO-a, UN-1B,
-6, UN-17) u BaktepuansHbix PAMPs

" aKTMBMPOBaHHbIE HeMTPOdMNLI OCYLLECT-

BIIAKOT XOTb W 0CnabneHHbIi, HO charouu-
T03 BakTepuit. Mpu 3TOM HeltTpotunsl U
camy NpogyLMpYKT NPOBOCNANKTENEHBIE
LUTOKWHBI, BLICTYNaKLLME B TOM YuCre
KaK ayToKpvHHbIe thaKTOpL! aKTUBaLMM U
BbIXMBaHWA [28]. OaHoBpeMeHHO dop-

leHeTMYeckue | Pannull sman Mocnedyrowue amansi: SIRS, CARS nau MAR#
dakTopb: ‘ SddeKkTveHan 3aWMTa |
$PHO-a, U/1-1,TLRA
MoBbiweHHBIA Huzkan Bak. Harpyaka
YPOBEHb UUTOKMHOB 4 Hu3kuil ypoeeHs UMTOKMHOB
Nexapcrea: 3 Bbisao-
Crepouas), ™ Het npusHakos SIRS
Byl oBEHWE
LMKAOCTIOPUH A, .\M P
aHTu-PHO-a, U/1-1Pa o
Huakuit yposeHs - Bsicokan Bak. Harpysxa
LHTOKKHOB g;f* %  BoICOKMI YPOBEHb LMTOKMHOB
T e & SO .
Apyrue daxTopsl: % Cmeprs
BO3PACT, IMTaHWE, N | SIRS wan CARS |
E
3abonesanua 5wk
| HesdgexTHan 3awmTa ]
4

MUPYKTCA MEX&HW3MbI NOAABNEHUS,
KoTopbie BMOCNEACTBUM 3aKaHYMBAKT
BOCNANUTENbHYI0 peaKLu Npy ee ycneLw-
HOCTM MO YO2NEHMK0 NATOrEHOB U WX NPo-
AyKkTOB. Benyuuyto ponb B 3TOM UrpawT
MoHouuTel [11, 29]. OgHUM 13 MexaHus-
MOB TOPMOXEHWA BOCTIANEHUA RBNASTCA
CcnocofHOCTE HERTPOUNOB (B TOM Yucne
Mof, [eViCTBUEM WHTepepoHa-y) 3a cueT
aKkenpeccun PD-L1 1 apyrux pelentopos
UMMYHOCYNPECCHU BbI3biBATH EMONTO3
T-nuMOLMTOR, NOSABNATE MX aKTUBALMIO
U CTUMYNMpOEAaThb Nponudepalio pery-
nATopHbIX T-knetok [26, 30]. Maccosoe
noTpebneHwe HeWTPOMUIIOB B o4arax
BOCMamneHUs ConpoBOXaeTCA BLIBPOCOM
113 KOCTHOTO MO3ra B TeueHue 2-3 HeH
HOBbIX KMETOK — B TOM YWCNE He3perbiX
HeiTpochunos 1 Muenouutos, B otnuuue
OT 3penbix HEMTPO(UNOB, OHY XapakTe-
PU3YIOTCA CHUXEHHBIM (haroLuTo3om U
OKUCNUTENBHLIM PECTNPATOPHLIM B3Phl-
BOM, npogykuuein AGK, dopmupoBaHuem
HENTPO(UALHBIX BHEKNETOYHBIX NIOBYLIEK
(NET) [21, 31-33]. 310 conpoBoxpaeTc
NOBLILLEHWEM COASPXaHUA B nepudepu-
YeCKOW KPOBW KONu4ecTBa HelTpodunos
(HerTpouneaom). Helttpotunsl, u3bki-
TOYHO aKTMBUPOBaHHBIE NOA AECTBMEM
PAMPs 1ni DAMPS, nposiBnsoT BLICOKYH0
CKIMOHHOCTL K anontosy. B To xe Bpems
NoKanbHoe LMTOKWHOBOE OKPYKEHME,
BakrepuankbHbIit nunonomucaxapug (JNC),
C5a KOMNOHEHT KOMMIEMEHTa aKTUBMPYIOT
Akt-38BUCHMYIO AKCTIPECCUI0 @HTHAMONTO-
TH4ecKux reHos Bel-XL n Mcl-1 muToxoH-
apui HeliTpodunoe, Yto obecneyuBaet
NPONOHrMpoOBaH1e Ux Xu3Hu. B ovarax
BOCNaNeHUst CHUXEHHbIe haroyuTos u
GaKTepUUMAHOCTE HE3PEenbIX HeRTpodK-
OB CBSA3aHb! C YMEHBLUEHUEM BHY TPUKNE-
TOYHOrO COfepkaHa MUenonepoKkcnaass!
W naktochepuHa, a Tawke ¢ ocnabneHHoM
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peakuuei okcvaaTuBHOMO B3apeisa [34].
He#Tpodunil HakannMBaTCA B NOBPEX-
[EHHbIX TKaHsAX W opraxax, TPOMBUpyioT
Kanunnspsl, YTO NPUBOLKT K JIOKANLHOM
TUNOKCUM W fanbHeiWemy NoBPEXOSHUIO
OpraHoB 1 TKaHEH, YCUNNBas KNMHUYECKMe
nposenexua cencuca [26]. OBpasosa-
HWe HelTpodunamu NETS, cocToswwmx
W3 HUTER XpOMaTuHa, aHTUMMKPOGHBIX
nentunos U hepMeHTOR MUEenonepoKcu-
Aasbl, 3nacTassl, katencuHa G, ¢ ofHoi
CTOPOHbI, CrOCOBCTBYET OrpaHuyeHuio
ovara BOCnaneHus, ynasnusanuio Gax-
Tepuit B kposoToke. C [pyrolt CTOPOHI,
WX 130bITOYHOE KONMMYECTBO BbI3LIBAET
aKTuBaLvio TPOMBOLMTOR 1 Makpodaros,
crocobeTsyeT obpa3zoBaHuio TPOMBKHA
W YN2aBNWUBAHWIO €CTECTBEHHbLIX aHTWKO-
arynaHToB kposu [2]. 31o cnocobeTeye”
NoKanbHOMY TPOMBO3Y KPOBEHOCHBIX COCY-
0B 32 CHYET aKTMBaLMKM SHAOTENMANbHBIX
KIETOK KDOBEHOCHbIX COCYA0B, aKTUBALMM
TpomBouuTos, obpasoeanuio C3a u Cha
KOMMOHEHTOB KOMNNEMEHTA, NPUBEYEHIIO
W akTusaLumu HerTpochunoB. GopMuposa-
HWe MHoroumcnerHsbIx oyaros NETosa cno-
cobetayeT passuTuio ABC-cuapoma [31,
33]. HapyLeHue cuctemst Koarynswum ne-
prcheprUyeckoit KpOBM HaNPSAMYIO CBA3aHO
C BOCMaNeHWeM, BbI3blBaOLLUM MaCCOBOS
BblZeneHue B KPOBOTOK TKAHEBbIX (aKTo-
POB CBEpThIBaHUA KPOBW. OHOBPEMEHHO
aKTUBMPYETCS aHTUKOAryNAHTHaS CUCTeMa
remocrasa. Hanpumep, aKkTHBMPOBAHHbIM
aHTUKOArynaHTHbIR npotenH C uHrMbupyeT
BbiAeneHue daxtopos V u VIl ceepthiBa-
HUSA KpoBW, NpedoTepaLaeT dopmupo-
BaHie uBPUHOBLIX HUTEN, NogaBnseT
aKTMBaLMI U MUrpaUmio TPOMBOLIMTOR W
nenkoLuToB. [103TOMY CHUKEHWE YPOBHA
npoteuHa C B nepudepryeckoi Kposu npu
cercwce 1, 0COBEHHO, NPY CeNTUKOMMEMIH,
COMPOBOMAEETCA YCUNEHnEM TpoMGo0G-

MEOWLWHCKWUE HO BOCTMj
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pas3oBaHus W BOCMANEHWs, YTO ABNAETCH
NITOXUM NPOTHOCTMYECKMM MPU3HAKOM
ucxopa sabonesanus [2, 21].
[porpeccupoeanue BoCnaneHus, us-
BbIToO4HO NocTyrneHye B KposoTok PAMPS
1 DAMPS, fanbHeiLUee NoBbILIEHNE YPOB-
HA NPOBOCTIANNTENBHBIX UMTOKMHOB, He-
3(heKTUBHOCTL ECTECTBEHHbIX aHTUBAK-
TepuarnbHbIX 1 MPOTUBOBOCNANUTENEHBIX
MeXaHW3MOB XapaKTepuaylT COCTOSHMe
HeKoHTponupyemoro socnaneHus CCBO/
SIRS, cnocoBeTsyioT passutiio MOH u
[ApYrux oCnoxHeHwiA cencica, OHo onpene-
NAETCS NPOAOIKEHUEM BOCMAMUTENEHOM
peakuuu npu cnaboi peakumm nNpoTUBO-
BOCNanuTeneHslx M2-makpodharos, Th2-
TUna dyHxuuu CD3+CD4+ T-knetok,
CD3+CD4+CD25++ T-perynsropHbIX kne-
TOK, BbIAENAIOLLMX UMMYHOCYNPECCOPHbIR
nn-4, Un-, Un-10, UN-25, UN-27, Un-3s,
WN-37, TpaHchopmMuUpylownii pocToBOM
thaktop B (TPP-B), a Taloke AucbanaHcom
LIUTOKMHOB € NPEUMYLLECTEOM LIUTOKMHOB
Bocnanexus [19, 21]. AnonTtos Heltpo-
(OUIOB SBASETCA OOHUM U3 MEXaHW3MOB
TEPMUHALIMN BOCNAMUTENLHON peakLiu
[35]. B nopaeneHum u3bbITo4YHOM peakTuB-
HOCTM MMMYHHOW cucTemsl npu CCBO/
SIRS nputmmaloT y4acTie MUenouaHsie
CYNPEeccopHsle KneTku, obpasyiolmecs
B KOCTHOM Moare (myeloid-derived sup-
pressor cells/MDSCs) [21, 29, 36, 37].
MDSCs umpkynupyioT B nepudepuyeckoi
KPOBW B TEMEHWE 6 Heaenb npu MHeKUMK
Yy nauneHToB ¢ cencucom. OHU cHavana
WrpatoT BnaronpusTHYO ponb, NOJAaBNsA
U36LITOUHYID UMMYHOBOCNANUTENBHYH
peakuuio [36]. Mpu nocnepytolem nepe-
xoae SIRS B CARS MDSCs craHossTcs
OZIHMM 113 TPEX MPU3HAKOR Pa3BUBAKILLEHCH
UMMYHOCYTIPECCHM Hapsay C MacCHBHbIM
anonTo3oM NUMAQOLMTOB W UCTOLLEHKEM/
MHaKTMBaLMeln MOHOLWTOB M Makpodaros
[29]. Mpu 3TOM HapacTaeT NoBbILEHHOE
coaepxanne MDSCs B nepudepuieckoi
KpoBM: HeipodunbHbIx (CD33+ CD11b+
CD14- {CD15+ unu CDB6+)) yacTo npu
rpaMnonoxuTenbHbiX BakTepusax unu
makpodparansHblx (CD11b+ CD14+ HLA-
DR- CD15-). MDSCs ofnagaroT MoLHOil
UHMMBUPYIOLLEl CNocoBHOCTLIO B OTHOLLE-
HWM nponuchepaLin M dyHKLMOHAMBHOM
aktueHocTH T-numchoumTos [36].
Tlumcbonenmns npu cencuce

Numdonenusi npu cencuce xapaxTe--

PU3YeTCA Kak cogepxaHue numbounTos
mexee yem 1000 kn/vkn, Taxenas nuMco-
NEHNA — KaK coaepxanue mMexee 500 kne-
Tok/MKn [38]. OHa CBSI3aHA C NOBbILLGHHKIM
anonTo3om T-NUMOLIUTOR, CHUXEHUEM
dyHkuun Thi, Th2, Th17 cy6nonynsuuii

KNETOK, NOBLILEHHLIM COAEPXaHUEM
T-perynatopHbix kneTok u PD-1+ T-kneTok,
YTO CTAHOBUTCH BaXHELWed YepToil
YMMYyHoCynpeccun npu cencuice [17, 26,
37, 39]. MabbiTouHas NpoayKUMS WHrMBK-
TOopHbIX Monekyn PD-1, BTLA, CTLA-4,
Tim-3, Lag accoumupyeTcsi ¢ noaasneHmem
aKTMBaLMK1, nponudepalm, UHIAYKUMeN
anontosa T-NUMOLNTOR, YTO NPUBOAUT
K niMcONEHNM, NPOrpecCUpOBaHHID TAXe-
CTU COCTORHUS W CMEPTH NALMEHTOB C Car-
c1com [26, 38, 40]. CHuxeHWe kKonuyecTsa
NUMAOLUTOR B Nepucepryeckait kposu
meHee 1,0-1,5x10%n, ecTtpeyaetcs y 75%
NaLeHTOB ¢ CENCHCOM B TEYEHUE NepBhIX
1-2 pHeit noctynnerua B OPUT, vy 56%
nalueHToB 3TOT MOKa3aTens He BO3Bpa-
LiaeTcs K HopMe K 6-8-My AHK neveHus.
NMumdoneHna ABNAETCA OAHWUM U3 Hal-
Bonee YyBCTBMTENEHbIX M 3HAYMMbIX MpY-
3HaKoB HebnaronpuATHOro NporHoza npu
Cencuce v MHEKUMOHHbIX OCTIOKHEHHUAX.
Kak CD3+ CD4+ T-xennepsl, Tak u CD3+
CD8+ uuToTOKCHYECKME T-KNETKM, a TakKe
B-numchoLuThl M T-KNETOK YYBCTBUTENbHBI
K BbI3BAHHOMY BOCN2NEHWUEM NUPONTO3Y W
HEKPONTO3Y, aKTUBALIMOHHOMY anonTosy
B nepudepnyeckoil kpoeu, NumMdaTtude-
CKUX Yanax, B ovarax Bocnanexus. CHu-
KEHUWE YPOBHA CO3peBannaA T-tuMboLMTOR
B TUMYCe W NoAaBnexue T-KNeTOYHOM
aHTurer-cneyududeckoi nponudepalmnu
BBICTYNAIT MeXaHW3MaMK MCTOLLEHMS
NMMMOLMTOB Y NALUMEHTOB NpU Cencuce
[29, 38]. Mpu cencuce Habnopaercs
aucbananc T-knetok ¢ npeobnagaHuem
Th2- u Th17-numcbounTos, HabnoaaeTcs
13bbITo4Hoe Hakonnenwe EKT-kneTok W
T-perynsiTopHbIX KIeToK, YCTOMUMBBIX K
anonTo3y npu cencice [39].

HapyweHue thyHKUMM MOHOUNTOB
npw cencuce

MoHowuTs! nepucepudeckoil Kposu

Npit TpaHechopmaLuu B Makpodaru, B oT-
Nh4mMe OT TKaHeBbIX Makpodaros, Npoxo-
aar craguv M1-makpoaros ¢ BbICOKUM
YPOBHEM NPOAYKUUK MPOBOCHANMTENBHBIX
L{UTOKHOB, NOBLILUEHHBIM (aroLUTO30M 1
aHTUreH-NpeACcTaBNAILLEH CNocOBHOCTLH
(B oTHoWeHMM T-numMdoumTos). Mocne-
Aywollas Tpaxchopmauua npegnonaraet
obpasosaHue M2-makpodaros, KoTopble
cnabo vnu He NPOAYUMPYIOT NpoBOCNani-
TenbHbIe LTOKMHBI, 06MafakoT CHUXEHHOI
aHTUreH-NpecTaBnstLen cnocoGHOCTLI0,
HO COXPAaHSAIOT NOBBILUEHHYIO PyHKLMIO cha-
rouuto3a Gaktepuit (PAMPS) 1 thparmes-
TOB NOBPEXAEHHbIX TkaHeh (DAMPS). Mpu
3TOM MapKepoM WX 0cnabneHHoMN tyHKLMM
NpY UIMMYHOCYNPECCHM Ha NO3AHMX aTanax
cercuca ABNAETCA CHXeHWe (B cpeaHeM

Ha 70%) aKcrpeccui NoBepXHOCTHbIX HLA-
DR [29]. Bpyrvm BaHbIM NpraHakom Heco-
CTOATENBHOCTI YHKLMM Takux Makpoda-
TOB, HO He HelTPONOB MW SEHAPUTHBIX
KneTok, sBnaeTcs cnabas nponykuus
NpoBOCNaNUTENBHEIX LMTOKUHOB B OTBET
Ha PAMPs (deromeH «LPS tolerance). OH
CBSA3aH CO CHINKEHHBIM BHYTPUKNETOYHbIM
CHrHANUHIOM (CHWXEHHLIM 0BpasoBaHuem
TLR4-MyD88 komnnexca) u ssnsetcs
MMOXMM MPOTHOCTUHECKUM NPU3HAKOM 4151
BbIXWBAHWA NMALWEHTOB C CencucoMm [2;
41]. Sxenpeceust PD-L1 Ha makpodharax
(v HeliTpochunax) ConpoBOXKAATCS CHU-
KEHWEM WX charoLMTapHO# aKTUBHOCTH, YTO
Ha CTafuu UMyHocynpeccuu Npiu cencice
MOBLILLAET CKIOHHOCTb K MHGEKLMOHHKIM
OCNOXHEHWAM [2]. BaxHo, 4To Makpodharu
Npu Cenciuce He BbIMOMHAKT CBOK Pofb
TOPMOXeHUs BocnaneHws. Mpu aTom
Makpodari, normoLamLume NocpeacTeoM
athdepoLTo3a anonTaTUIECKHe KNeTkM (B
TOM YuCre HeRTpoduel) M UX chparMeHTbl,
nonapuayiotcs 8 M2-makpodary, nogasns-
10T NPOLOYKLMIO LINTOKMHOB BOCMANeHMs,
BulgensioT UMN-4, UI-13, UN-10, TPO-B,
[MOKOKOPTUKOCTEPOKALI, NUNUAHLIE Me-
AMaTopbl: NMUMOKCUHbI, PE30NBUHLI, Mpo-
TEKTUHLI, MapPeCTUHbI, ApYyrie MeAUaTopkI,
0Ka3bIBatoLLWE MPOTUROBOCTIANUTENBHOE U
paHosaxuBnsAoLLee felicTeue. ST Makpo-
darv UMeloT MeHOTUNMYEcKUe MapKeps
CD204+, CD206+, Arg1+ [35, 41]. CHu-
KEHHasA (PYHKUMA MOHOLMTOB SBNAETCH
OAHUM U3 TPEX XapaKTepHbIX MPU3HAKOB
MMMYHOCYNPECCUU MpU Cencuce 1 UMerT
pelaillee 3Ha4yeHue gna Tepanun u
NOCNEAYIOLLEro NporHo3a BbiXMBaHKS
nauueHToB [29].

l'eTeporeHHocTL CYGTUMOR cencuca

KnuHudecku kapTvHa cencuca rete-
POreHHa, NO3TOMY BbIFENAKT OTAEMNbHbIE
cy6TiNLl, CBA3AHHbBIE C PasnNyHbIM UC-
xopom 3aboresaHus. OaHa 13 HauBonee
PacnpoCTPaHeHHbIX KUHUYECKMX KNacch-
(hrkaLmil yuuThIBAET TEMMEpaTYpY Tena

' NauneHToB, COCTOAHME TeMOAMHaMMKK,

MONUOpPraHHyo OUCHYHKLMIO, OTBET Ha ne-
pen1BaHm1e pacTBOpoB, MOTPEBHOCTL B pe-
aHAMaLMOHHLIX MeponpusTUsX (Tabn. 1) [2,
29]. Cpeay Apyrux CyLUECTBEHHBIX (aKTo-
POB, BNUSIOLLMX HA COCTORHME NaLMEHTOR U
PUCK HeBraronpUATHOrO UCX0Aa, BKMIOHAIOT
BO3pacT (75 net 1 Gonee), U3MEHEHME TeM-
nepatypbl MeHee 36 °C unu Gonee 38 °C.
Wenonb3sosanve Takoro nogxona K Bbige-
neHnto cybTUNoB cpeny NauWeHToB ¢ cer-
TUYECKMM LLIOKOM, NIETanbHOCTh COCTaBUNE
51,7% npv runotepmuueckom, 36,8% —npu
TUNepTepMUYECKOM C MEANEHHLIM pas-
pelleHnem, 29,6% — npu HOPMOTEPMHU-
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Pacnpepe-

Ne Cy6Tun Mportos
. RneHue
1 [unepTepMUYEeCcKUii, MefneHHoe 14,9% HeBnaronpuATHbIA (BHYTPK-
pa3peLleHue BonbH1YHas NeTansHoCTb —
10,2%)
2 vnepTepmuyeckuit, BbicTpoe pas- 23,2% Hawbonee BnaronpuaTHbIi
peLueHue (eHyTPUBONBHUYHAR NETaNb-
HocTe - 3,2%)
3 HopmoTepmudeckiit 32,8% -
TUnoTepMUYEcKMil 29,1% HeBnaronpuaTHbIA (BHyTPM-
BoNbHUYHAR NETanbHOCTL —
9,0%)

= s R il 5
Ne | MogTun XapaktepucTuka® 28-nHeBHas
nm. {4acToTaBCTPE- | neTanb-
4aeMoCTH) HOCTb
1 a OTKNOHEHMS B HECKOMbKUX NabopaTop- 33% 5%
HbIX NapameTpax v MyHKLMW OpraHos
2 B MauweHTsl cTapLe, MMEHT HEKoTOpLIe 27% 13%
OCMOMKHEHMA, BKIOY2A NOYKA
3 y [MoBbILWEHHBIA YPOBEHL MapKEPOB BOC- 27% 24%
NaneHus, HU3KWiA ypoBeHb ansBbymuHa,
MoBLILEHHas TeMnepaTypa
4 (o] BBICOKII YPOBEHb MOMOYHOM KNCMOTbL 13% 40%
11 TPaHCaMuHa3 B CbIBOPOTKE KPOBM,
TMNOTEH3MA

i

MpumMmeyaHue:
B OTAENneHue peaHumaLum.

yeckoM, 22,2% — nNpy TMNepTepMUYECcKOM
¢ BbicTpbiM paspeluexveM [42].

FMnepTepMUYeckuit ¢ BeICTPEIM pas-
pelueHuem cyBTun cencuca xapaktepy-
3osanca Haubonee GLICTPLIM B NepBbIe
24 yaca HabnwaeHws B OTOENEHUN pe-
aHUMaLMK CHUKEHWEM B KPOBW YPOBHS
WMN-1RA, UI1-6, UN-8, I-KC®, M-KC® [43].
FunotepMideckuid cyGTvn, No MHOro4mMe-
NEeHHbIM JaHHbIM, XapakTepuayetcs Gonee
BblCOKMM ypoBHeM 30-gHeBHOI neTans-
HOCT O CPABHEHMIO C MUNEPTEPMUYECKIM
cy6TunomM cencuca. CocTosHue reMopu-
HaMMKM MMEET TakKe BaXHOE 3HaueHwe
QNS NPOrHO3VPOBaHMA cxona. MauyueHTl
CO CPEAHWM CUCTOMNMYECKUM JaBNeHMeM
82 MM pT. cT. Hecr B cebe HaumBbICLLIMIA
(okono 40%) ypoBeHb BHYTPMGONLHUHHOM
NeTansHoCTH.

Hauunas ¢ 2015 roga, Havanu tawke
BbIAENSATL MOATUNbI CENCUCa B 3aBUCUMO-
CTW OT MYNLTUOPraHHOM AUCMYHKLMM, W3-
MEHEHWA YPOBHS NabopaTopHbIX AaHHbIX,
OCHOBHbIX KNWHWYECKMX NposiBneHwiA. Ha
OCHOBaHWW JaHHbIX 63 858 cenTuyeckux
NaLMEHTOB W UCMONb3OBAHWA TEXHWKM
MaLUMHHOrO 06Yy4YeHus 4ns NPOBeAeHMs

— napameTpbl OUueHuBanu B TedeHre 6 4acos rnocne nocTynneHus

cTaTucTudeckon 06paboTku gaHHbIx Bbinu
BblAeneHbl 4 nogTuna cencuca (Tabn. 2).

Wcnonbk3oBaHMe Takux NOATUNOB
CENCUCa [AeT BO3MOXHOCTb BbISIBMEHMS
pasnyHoM 3pdEKTUBHOCTH CTaHAAPTHON
WY aHTULUTOKMHOBON MMMYHOTEPANUK
[45, 46]. BblgeneHwe aThx NOATMNOB
cencuca BasupyeTcs Ha KpuTepusix Tpa-
AMUMOHHBIX LLUKAN OLEHKK TsecTi 3abo-
nesanug (APACHE, SOFA). BknioueHve
AONOMHUTENBHBIX NPU3HEKOB CBA3AHO
C BbICOKOIA FETEPOreHHOCTHI0 NPOSBIEHNI
Cencuca y pasnuuHbIX rpynn nalueHTos
Ha cTagusx CCBO/SIRS, nocnenytowled
CARS v ux pasHoro Bknaga B gucbanaqc
(MARS) oTeeTa opraruaMa nauuesTa Ha
BOCTANeHMe, BbI3BAHHOE MHDEKLMOHHBIM
areHToM(amu) U NoagaepKUBaEMoe UM-
MyHOMATONordeckon peakuwei [20, 21].
OCHOBHblE OUAarHOCTUYECKUE KPUTEPUM
cencuca ¢ cuHapomom MOH oLeHnBaroTes
no wkane SOFA (sequential (sepsis-
related) organ failure assessment score)
(rabn. 3) [47, 48].

[uarHocTuka cencuca

[WarHocTika cencuca BCera Hauu-
HAeTCcH ¢ MUKPOBUONOrMYecKoro uccne-

[10BaHWS KPOBM, BbIAEMNAEMbIX MPOAYKTOB
KU3HEAEATENBHOCTM (MOYA, MOKPOTA, CO-
AepXUMOe Xenya0uHO-KULLEYHOTO TPaKTa)
W OTAENAEMOr0 U3 04aroe MHhekuun [26,
47, 49]. 3710 €BA32HO ¢ HeOOXOANMOCTLI0
BbISIBNEHUA WH(DEKLMOHHOTO areHTa w
Ha3HaYeHUs pauuoHansHoi aHTubuo-
TUKOTepanmi. W3BeCTHO, 4TO nayueHTs
¢ Gaktepuemueit umeloT Gonee BbICOKMl
YPOBEHb NETansLHOCTY MO CPEBHEHWK) C Na-
LiMeHTaMK C HeraTMBHbIMUA pesynsTaTamy
noceea kpoeu [9]. Hepeako npu cencuce
BLIABNSAETCA CMelaHHan WHbekuns,
npu atoMm Haubonee Yacto BCTPeYalTCes
accoumauun ¢ yyactmem Acinetobacter
baumannii, Escherichia coli, Kiebsiella
pneumonia, Enterococcus faecalis [50].
KnuHudeckas kapThHa cencuca secbma
pasHoobpa3sHa 1 NposBNAETCS HE TOMbKO
NpWU3HaKaMK MHTOKCMKALWMK Y NONWOPFaK-
HOW HELOCTATOYHOCTM (CO CTOPOHGI NOYEK,
NEeYeHu, Nerkux, cepaLa 1 ap.), Ho HEpeaKo
11 HaNW4MEM BTOPUHYHLIX O4EMOB MHChEKLMA.
Cpean npoaHanuanpoBaHHbix 200 Guo-
MapKepOoB CENCICa AMArHoCTMYECKYH (v
NPOTHOCTUYECKYH0) 3HAYUMOCTE UMEIT
CreayoLme nokasaTeny: TeMnepaTypa
Tena Gonee 38 °C, C-peakTuBHbIi Genok
(CPB); npokanbLMTOHWH; KanbnPOTEKTHH,
MpecenTuH, neikouyutos >12x10%n unu
<4x10%n ¢ unu 6e3 «HeWTPOMAEHOTO
CABWra BNEBO», COOTHOLIEHME HENTpo-
dunos 1 numdouutos kpoeu (NLR) co
aHavenmem 10 (B Hopme — 2,15); conep-
*aHne CDB4+-MOHOLWTOR, pACTBOPUMBINA
TREM-1 MMenougHOro NpoMCXOXOEHN!S,
naktat >4 mmone/n B kpoeu. OcTaroTes
aKTyanbHbl MoKa3aTenu CKOPOCTU Ocefa-
Hus aputpouutos (CO3) [26, 39, 45, 47,
49]. lNnmchoneHus ABNAeTCs BaxHbIM BUo-
MapKepoM UMYHOCYNPECCMM NMPY CENCHCE,
Hapsgy ¢ muenouaHbivMn MDSC kneTkamu
nepudepuyeckoii KpoeM, U3MEHEHHBIM
(yBENMYeHHbIM) COOTHOLWEHUEM Th2/
Th1-kneToK, U3MEHEHHON (CHUKEHHON)
akcnpeccueit HLA-DR na moHouwmTax,
Hanuumem pacTtesopumsix PD-1/PD-L1
mornekyn B kposu [39].

Y 50-70% naLWeHTOB ¢ cencucom
OTMEYaITCH HapyLWeHUs CBEpTbiBa-
HUA KPOBM BNNOTb A0 pa3suTua [BC-
cvuHapoma (35% nauueHTos) [47, 51].
3a nocnegHue rogbl, kpome wkan SOFA
u Buictporo gSOFA, BEEaeHbl HOBbIE
NPOTHOCTUYECKUE NOKasaTenu gna
Onpefenexus pucka pa3BUTUA OpraHHoM
AVCHOYHKLMM W MCXDAa Y NALWEHTOB
C CENCKHCOM, B TOM YHUCIIE CUCTEMHbIV UM-
MyHOBOCNaNUTENbHBIA MHAEKC (Systemic
immune-inflammation index, Sll) (Tpom-
BoLnTsl X HEWTPOUNLI/MMMMDOLUTSI,

AT IrEl  MEAMUMHCKUE HOBOCTH
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Hblid guypes, M
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BromapkepkI cencuca

AWarHocTu4yeckue

oblume

npOrHocTU4eckye

Wn-6,

HMGBH,

PSP/Benok naHkpeat4eckux kamHeil,
[TpecencuH,

CD64+ neiitpachunsl (HOTTIP)Y
anTucmbicnosas PHK

LMCTaNLHOTO TPaHCKPUNTA

HOXA, (miRNA-486-5p)*/
Hekoavpyrowme mukpoPHK

GPB/C-peaktuBHbIit Benok,
[MpokanbUWTOHWH,

STREM-1/ pacTBOpMMbIf DELienTop Mrenons-
HbIX KI1ETOK-1

[NeHTpaKcuH-3,

AnpeHoMeayrikH,

ESM-1/3Hnokan/ monekyna, cneuydmuinas ans
SHEOTENMANBHEIX KINETOK,

S5100B/cassaHHbii ¢ kansLuem Gerok B,
PAI-1/uHrisGuTop akTviBaTopa NNasMuHoreHa,
NT-proBNP/MoaroBoit HaTpuitypemudeckuii
nenTug,

Non-coding RNAs/ Hekoaupyoiue PHK,
lMpotemn C* (Prokineticin 2)*/npokuHeTiikuH 2 —
HeNYA0HHO-KULLIEYHbIHA Berok, CBA3aHHLIN ¢
NepUCTansTUKON

Mpumeyvarnne: *— HoBble Npegnarasmbie GUOMapKepbl.

Hopma = 330x10%n) [52]. MauueHTsl cO
3HaueHven S| <774,46x10%mn umenu Hau-
MEHbLUWIA puck 28-OHeBHOM NeTanbHOCTH,
noBblLLIeHWe 3Ha4eHus Sl cBa3aHo ¢ nno-
XWUM NPOrHO30M BbIXKMBAHUS. CENTUYECKUX
naLueHTos [53].

CCBO/SIRS npossnsetcs runepuy-
TOKUHEMWEN C NOBbLILIEHWEM YPOBHEN
MPOBOCNANUTEIbHLIX LUTOKUHOB. TaK,
-6 1 UN-8 nosbiwanca & 3-3,5 pasa
npu BniaronpustHom 1 B 8-10 pas — mpu
HebraronpuaTHOM Wcxoae aabonesaHus
[50], a 1M-10 B KoHUeHTPaLMK >3,05 rikr/
MN ABNRETCH MapKepoM pa3BuBaloLeiics
MMMYyHOCYnpeccun [39].

Banauc npoBocnanuTensHLIX U Npo-
TMBOBOCMANUTENBHbIX LNTOKMHOB MrpaeT
He TOMBKO BAXHYH NATOreHETUYECKYI0, HO
U MPOrHOCTUYECKYIO POfib MPW Cemncuce.
O61Uenpr3HaHo KNUHUYECKoe 3HaUSHMe
YPOBHA NPOBOCNANUTENBHBIX LUTOKUHOB
WN-1B, ®HO-a y nayweHTos ¢ cencucom.

MEOWLMHCKWUE HOBOCTU

Tak, npu CenTMYECKOM LIOKe Tepanus
MOHOKMCHasbHbIMWU aHTUTEnaMu K PHO-a
CHUXAET YPOoBEHb 3-AHEBHOM NeTanbHOCTY
Mocne NoCTYNNEHUs B 0TAeNeHWe peaHu-

maumv ¢ 27,5% o 14,1%, a 28-aHesHoi |
netanbHocTi — ¢ 45,6% Ao 37,8% [54]. Mo

MHEHWI0 pAa aBTOPOB, BaXHbIMU NoKa3a-

TENAMI NPU Cencuce ABNATCA UUTOKUHBI

1n-6, Un-8, Wn-12, Un-18, r-KCo, 11-10,
RANTES/CCL5, MIP-1B/CCL4, IP-10/
CXCL10 [21, 26, 55, 56]. CooTHOLLEHKE
YPOBHS NPOBOCMANNTENLHBIX LUTOKUHOB
Wn-1, ®HO-a, WN1-2, UN-6, UN-12, M-
17A-K YPOBHIO NPOTUBOBOCTIAMMUTENBHOMO
VN-10 B kpoBM npu cencuce BhILLe, YeMm
npu ApYrUX TUNax MHGEKLMOHHOro BoC-
nanexus [55]. R. He u coasr. knaccudu-
LvpytoT BroMapkepbl cencuca Ha 3 rpynms
(tabn. 4) [57].

K Bromaprepam, accoLmMMpoBaHHBIM
€ CEMncucoM, OTHOCAT Besik1, CBA3AHHbIE
C BOCManeHueM, CBepThIBaHUEM KDOBMH,

oHgoTEnMansHo aucdyHkuei. Kpome
XOPOLLUO W3BECTHLIX BUOMAapKEPOB, Takux
kak WN-6;, HMGB1, npecencus, CPE,
NPOKaNbLUWTOHWH, OOMONHUTENBHO Npe-
NarawTcs B KaYeCTBe AMArHOCTUYECKUX
Guomapkepos PSP, CDB4+-HeitTpodurbl
nepudepnyeckoit kpoeu, HOTTIP (npu
YTPO3€ PasBIUTHSA OCTPOTO PECTIMPATOPHOTO
auctpecc-curapoma/OPLC), miRNA-
486-5p (NOCTTPAHCKMNLMOHHBIA HeraTue-
HbI PETYNATOP), NOBLILIEHHKIA YPOBEHb
KOTOPbIX OBHapYKMBAETCA B epudepuye-
CKOW KDOBW NALMEHTOR C CEMCUCOM.

Kak Auarioctudeckoe, Tak U nporHo-
CTUUYECKOR 3HaYeHWe UMeeT OnpeeneHme
B nepudepuyeckoii kpoeu STREM-1 - pe-
LenTopa MUenoWaHbIX KNETOK, KOTOPbIN
accoLuMpoBaH ¢ UMMYHHOI peakUyelt Ha
DakTepuansHble areHTbl NpU CEncuce.

MpenmyLLecTBEHHO NPOrHOCTHYECKOS
3HaYeHue UMerT Takke Guomapkeps! ne-
prdepuHeckoit KpOBM, Kak NeHTPakCuH-3,
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anpeHomeaynuH, ESM-1/annokan; S100/
CBA3AHHLIA ¢ KarbLyem Benok B (mapkep
HapyLeHns Gapbepa KPOBEHOCHBIX GOCY-
008 1 ronoeHoro moara), PAl-1/uHrnburop
akTusatopa nnasmuHoreHa, NT-proBNP/
MOS3TOBOI HAaTPUIAYpEMUYECKWIA NenTva,
Hekogupyrowue PHK, npoteun C, npo-
KuHeTvkMH 2. Cpenm Hux ESM-1/aHaokaH
SBMAETCA MapKepoM 3KL0TEeNnanbHoM
AMCHYHKLAM, NOBBILLEHWE KOTOPOro B ne-
pUchepr4eckoi KpoBK CBAEHO C TAKECTHH
nauueHTa ¢ cencucom. CHUKEHUE YPOBHA
MPOKUHETMKMHA 2 KOPPENUPYET C NoBbILLe-
HVIEM YPOBHE# NeTanbHOCTH U PasBuTveM

MOH npu cencuce. MpotenH C — nnasmex- -

Hbill BEMoK G aHTUKOAryNAHTHOW aKTUBHO-
CTLH0, CHUKEHWE YPOBHS KOTOPOTO B NNiaa-
Me KpOBW NaLMeHTOB accoluupyeTcs
C rMNepBOCHanUTENbHbIM TUMOM CEMNcuca,
NOBbILIEHHO# NETaNbHOCTLI0 U PA3BUTUEM
[IBC-cuuppoma. Cpefn Guomapkepos
CUCTEMbI CBEPTLIBAHMS KPOBU OTMEYaIT
TaloKe ypoBeHb TpomBouuTos, dibpuHa,
D-gumepa, haktopa V 1 IX ceepThiBaHusa
kpoew u gpyrve. K Guomapkepam aHao-
TeNnNansHoA AUCHYHKLMN OTHOCST TaKKe
aHruonoaTUH-2. MeTabonnuecky BaXxHeIM
BroMapKepoM SBNAETCH MONOYHAsA KuC-
nota (ee npon3soaHsie) nepudeprieckon
KpOBW, U3BLITOK KOTOPOW(bIX) accoLu-
pYeTcs ¢ VMMYHOCYNpPeccUei U NNoxum
MPOTHO30M Y NaLMEHTOB C CENCUCOM M
MOYeYHON HeaocTaTouHoCTLI0 [16, 391,
Tepanus 1 MMYHOTEpanks cencuea
CeromHs OTCYTCTBYET eauHan oble-
npuHATas Taktuka («one-size-fits-alln)
Tepanui nauueHTos ¢ cencucom [39].
370 €BA3aHO C rETEPOreHHOCTHIO KIWHW-
YecKuX NPOSBNEHWIA cenckca i pasHol
CTENEHbI0 NOPAKEHUS OPraHoB M TKaHed

e

(nerxve — 33-50%, xenynoyHoO-KuLey-
HbI TpakT — 11-23%, ypOreHUTanbHbIN
TpakT — 25-32%, onopHo-fBUraTernsHas
cuctema — 7%). Mpu atom 40-60% cny-
YaeB CMEPTU NALMEHTOB C CEMNCUCOM
CBS3aHbl C MHeBMOHMei [58)]. Y xupyp-
MMYECKUX NALUMEHTOB C UH(EKLWOHHBIMU
OCNOXHEHUAMW NPUYKHEMMU THKENOTO
cencuca Yalle CTaHoBMIUCh MaHKpeaTuT
(42,4%), neputonut (34%), BOCnanexue
MArKuX TraHew (15,1%), MeHuHruT {4,7%)
[47]. Mpu aToM B Mepeble 6 yacos nocne
MOCTYNNEHUs NaUMEHTOB CENCUCOM Ha-
3HAYaBTCs SMNUPHYECKas aHTUENOTIKOTE-
panus, Nepenv1eaHi1e ComneBblx pacTBOPOB,
0becneynBasTCa MeUKaMeHTO3Han Nog-
[ePXKKa reMoavHamMu KK, 4To obecneymsaeT
CHUXEHME YPOBRHA 28-[HEBHON NeTansHo-
CTW Ha 15,9%. YCTAHOBNEHO, YTO Kaxablit
yac NpoMeaneHus aHTUBUOTUKOTEPaNN
yBenu4usaeT Ha 9% ypoBeHb 60NbHUHHOM
netankHocTy [16, 9, 48, 59). BaxHo, 4tobbl
cTabunuaaLus cocTosHWs nadmrenTa Geina
[OCTWrHyTa B nepsbie 24 yaca neveHus
nocne NOCTynnexus 8 OTAEMNeHne pea-
T

JleyeHue cencuca W CenTUYECKOTO
LIOKa BCErAa OCYLLECTB/IASTCA B YCMOBY-
ax OPWT, roe npoBOgMTCA CTaHmapTHast
Tepanus no creayroLLen cxeme [45, 60].

1. NeyeHue HMEKLLN (KaK MOXHO Bbl-
crpeelll): BeTa-nakTamHble aHTUBUOTIKM
(NeHUUMNMHBL, LedanocnopuHbl, kapba-
neHeMsl, MoHoGaKTaMbl) ¥ IMHKO3aMWAL!
(KNMHOAMULMH, NIMHKOMMLMH); aMUHOTTIK-
KO3uabl, (hTOPXMHOMOHBI, MaKpPOnMAsl,
METPOHMAA30M.

2. JleveHue HapyLUEH!S reMoauHaMuk
W peaHMmMaLoHHble MeponpusaTks (npe-
[OTBPALLEHWE TUMOBONEMUM, TUMIOTOHWM,

i

TpomB030B) — KpUCTANNOMAHbIE PACTBOPH,
nonamur/anuHepuH/HopanuHepuH,
BA30MPECCHH.

3. Bentunsuus nerkux, MBI (npegort-
BPaLLiEHMe TMNOKCEMMI), NPy HeoBxoaumo-
CTW — MPOHNO3NLIKS.

4, Metabonuueckas W ropMoHanbHas
Tepanus (rnioKo3a, KOPTUKOCTEPOUARI,
MPOTUBOBOCNANNTENLHBIE CPEACTBA).

5. MNonnepxuBatowas Tepanus (rnioTa-
MuH, BruTaMrH C, D, SHTepanksHoe NuTaHue,
nepenvBaH1e NnaaMel, MMMyHornobyniH
ANS BHYTPUBEHHOTO BEEAEHNA).

6. Mpenapatbl ANA NPOQUNAKTUKK
TPOMBO308, iPYriX OCTIOKHEHWIA.

B cBsan ¢ HepgocTaTouHol addhek-
TMBHOCTBLIO CTAHAAPTHOW Tepanuu B no-
cnegHwe rogsl Bbinu anpobuposaHsl U
npeanaraloTCA HOBbIE CTPATErMU fTeYeHus
cencuca, B KOTOpbiX MpeacTaBnenbl pas-
Hele oaxoas! (Tabn. 5).

OBblvyHas UMMYHOTEPaNUA cencuca
BKMIOYAET NPUMEHEHNe KOPTUKOCTEpO-
WO0B, aHTUKOArynsaHTOB, aHTarOHUCTOB
MPOBOCNANUTENbHBIX LIMTOKMHOB U WX
PELienTopos, POCTOBLIX (haKTOPOB, aHT-
OHOOTOKCUHOBLIX CPEACTB, UMMYHOCTU-
MYNUAPYIOLMX LIUTOKMHOB, WHIMOUTOPOB
KOHTPOMbHBIX TO4EK UMMYyHWTETa [46, 61].
Tak, MeouLUuHckoe npumeHeHue WI-7
MoKasano CBoK 3chdekTNBHOCTL MPOTHB
nmconEeHUI KaK OGHOTO U3 FPO3HOTO NpK-
3HaKa MMMYHOCYMPECCCUM NPK Cencice.

WHrubutopsel PD-1 Takke xopowio
BOCCTAHABNMBAKT KONUYECTBO NuMdo-
LIMTOB NepuchepUHECKOi KPOBU NaLMEHTOB
C CencucoM. Vicnonb3oBaHue HoBbIX Nog-
XOLOB He BO BCEX cy4asx obecneunsaet
nonoxuTensHelin adcekt. Tak, HaHm-
Gotua (nangibotide), nHrubutop sTREM,

I'pynna npenapartos

Onucadue npenapatos

MnefoTponHsle Npenapars!

KopTukocTepouzbl, aHTUGHOTHKK

VIMMYHOCTUMYNATOPLI M POCTOBLIE (haKTOpk!

M-KC®, untepdepon-y, UN-7, UN-15, TumosiutH-at

VimMmyHOroBYNWH ANS BHYTPUBEHHOTO BBEJEHUA

BBUT

BoageiicTere Ha peaKLiuit BPOXIBHHOTO MMMYHIUTETA

MKA* k 6akTepuansHoMy aHaoTokeuy, MKA k ®HO-a (apanumymat),
WIN-1R aHTaroHucT (aHakupHa), MKA k 1I1-6, MKA k UIT-6R

Crabuniaalius CBepTHIBAHMA KPOBK M SHAOTEMMANbHOM AMCHYHKLMAN

AKTUBUPOBAHHBIN NpoTerH C

WMmmyHopTponHbie cpeactsa

CeneruyM, HaHo-KypKyMuH, BuTaminHbl, TLR4 uHrGuTops (apuTopan)

BoaneiicTame Ha MHIMGMTODLI TOYEK MMYHWTETA

WHruburop PD-1, MKA k PD-1

He¢>apmaxonomqecme CpefcTsa neveHns

l'emocopGenTsl (CytoSarb, HA-330, PentraSorb, Seraph, Toraymyxin,
Op.), nnasmadgepes, IKMO

ConpoeoguTenbHas Tepans

AnbBymuH, nnasma

Me3aeHxumansHsIe CTPOManbHbIe KNeTkn

AnnorerHble MCK nynosuHbl, KOCTHOTO MO3Ta, XVPOBOW TKaHH

TemnepaTypHblit peXum NOMELLEHIs

TemnepaTypa nomelenns 38,3 °C
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MpobnemHbie cTaTby 1 0630psI

HE BbI3blBAN CYLUECTBEHHOO YMyYLLEHNS
COCTOSHWA NauueHToB no Lwkane SOFA.
MprMeHeHe MOHOKNOHaNLHOro aHTUTeNa
k ®HO-a adenumomaba achdekTiBHO
TONBKO Y NALWMEHTOB C BLICOKUM YpOB-
Hem WIT-6 (>1000 nkr/mn). AHakuHpa
(anTaroHuet WUN-1-peuentopa) He Bbin
3MdEKTUBEH NO MOKA3ATEMIO CHUKEHUA
28-AHeBHO NeTanbHOCTH NaLWeHToB
¢ cencucom [45, 61]. MKA x MN-6-
pelenTopy aceKTUBHLI Npu a-cencuce
BCMEeACTBUE TAXENok BHeBOMbHUYHOM
nHeBMoHuW npu COVID-19 [46].

MpuMeHeHWe CTUMyNUpyoLero
T-NUMGOLMTEI YeNOBEKA MMMYHOTPOMHOM
npenapara ceneHnyma Ha hoHe craHgapT-
HOIA Tepaniu N03BOMANO CHU3UTL YACTOTY
Pa3BUTVS THEBMOHIM Y NALMEHTOB, Tpeby-
HOLLIX. MCKYCCTBEHHOM BEHTUNALIMU NErKuX
(BN). MmmyHOTpONHOE NMUTaHME C NpU-
MeHeHWem omMera-3-cofiepalliix KUpHbIX
KMCMOT COMPOBOXAAN0CH CHKEHHEM
B KpPOBU NALMEHTOB YPOBHA MpOBOCNani-
TenbHbIX LutokuHoe UIT-183, ®HO-a, UN-6,
W1-8. 310 N0O3BONUNO COKPATUTL CPOKM
npebbiBaHus NaUWEHTOB B OTAENEHIU pe-
aHMUMaLK 1 YNYYLWKTL ra3o06meH nerkuix
(61, 64]. MeTofbl aKCTpakopnopansHo re-
MOKOPPEKLMM NPU CENcHce, BKITIOYaILLME
nnasmoobMmeH, remodunbTpaLmio, Kc-
TpakopnopansHylo MeMBpaHHyio oKcure-
HaLWio U [Ipyrie, TakKe 3acny)XuBalT Bce
BO3pacTatoLLero BHUMaHua [63]. MimeeTca
WHchopMaLMsl 0 TOM, YTO NOAOTpeBaHue
BO37YyXa NOMeELLEeHUs B Te4eHue 48 YacoB
Ao Temnepatypsi 38,3 °C no3Bonuno cHu-
3UTb YPOBEHb 28-AHEBHOM NeTansHOCTH
¢ 43% no 18% [65]. MpoaHanuauposas
NPUMEHEHWUE UMMYHOMOAYMUPYHOLIWX
npenapartos, R.C. Robey u coasT. [66]
MPULLIK K BLIBOAY O TOM, 4TO NPOTUBOBOG-
nanuTenbHas Tepanus ¢ MCrorb3oBaHuem
MKA k CD14 unm ®HO-a, UJ1-1RA uHrubm-
TopoB STREM-1, uHrmuburopos C1 v C5a
KOMMOHEHTOB KOMMMEMeHTa, “HMbuTops
PAF (platelet-activating factor) unn TLR-
4 (toll-like receptor type 4) okassiBaet
HaubonblLee BMUSHWE Ha CHIKEHUE 2- U
3-MecsuHOA NeTansHOCTU NaLMEHTOB ¢
CENCHUCOM.

Crpatervisi ne4eHus cencica CTaHo-
BMTCS BCe Gonee nepcoHUUUMPOBAHHOM
C YYETOM KITMHMYECKMX NPOSIBNEHU U
nabopaTopHbIX NoKasaTeneil Kaxaoro oT-
JenbHoro nalueHTa [67].

MezeHxuManbHbie cTpOMankHLIe
KNeTKu B Tepanuu cencuca

lMprMeHeHEe MESEHXMMaNBHBIX CTPO-
ManbHbIX kneTok (MCK) pacematpueaeTcs
KaK O[JHO 13 HOBbIX 1 NEPCTIEKTUBHBIX HAMpaB-
NEHWIA KNETOYHON MMMYHOTEPaNMU cencuca.

ﬂ MEOAWUMHCKMUE HOBOCTH M

Mexay Tem, Ha caitte ClinialTrials.gov
Ha 15.02.2025 r. 3apervcTpupoBako 13
TaK1X KNUHWUYECKUX MCCrenoBanuit. B 1o
KE BPEMSA UMEITCA MHOrOYMCNEeHHbIe
AOKIMHWYECKNe UCCNIE0BaHMS, KOTOpbIe
rnokasani adeKTUBHOCTb NPUMEHEHWS
MCK ans uMMyHOTEpanuW ¢ MOLENSMU
BKCTIEPUMEHTANBHOTO CENCUCA, BblaBaH-
HOTO NATMPOBAHWEM W NPOKONIOM Crenom
kuiuky (cecal ligation and puncture, CLP)
KMBOTHBIX UM BBEAEHWeM DakTepuars-
Horo nunononucaxapuaa (NMNC). Oxu
nokasanu 6esonacHocTs W acdhdekTus-
HocTb npumeHenna MCK npu cencuce, nx
CMOCOBHOCTL MOBbILIATL BbHKMBAEMOCTb
XKMBOTHbIX, CHUXaTb YPOBEHb LIATOKMHOB
BOCManeHus 1 HelTpochnos kposu, ynyy-
Wath MYHKUMO CEpALa M NErkWX, OKaskl-
BaTk NpAMoe BakTepuLnaHoe aercTBIe U
yeunexue daroluTtosa HakTepui, CHUXAaTL
anonTo3 HelTPohUIoB KPOBM, CTaBUNK-
31pOBaThb MPOHMLAEMOCTE MeMBpaH anu-
TENWA NErKUX U SHAOTENNSA KDOBEHOCHIX
cocynos [16, 68]. MCK paccmatpusatotes
KaK anbTepHaTiea aHTUEMOTUKOB B CBA3H
C UX aHTMbakTepuanbHbIM LeRCTEMEM
B OTHOLIEHUM NaTOreHHbIX GakTepui,
B TOM YMCre aHTUBUOTUKOPE3NUCTEHTHBIX,
MpW 3TOM HET OTPULATENLHOTO BIMAHUA
Ha HOpManbHYH MUKPOIOPY KULLIEYHM-
ka. YcraHoeneHo, yto MCK o6napawt
MpAMBIM aHTubaKTepuansHLIM feicTem-
em (Bblgensior B-2 gedeHsuHb/HBD2;
aHTUMUKpOBHbIe nentasl/AMPS, nunokar,
rencugu, LL-37), npossnsT mMowHoe
MMMYHOMOZYNUpYHOLLEE [EHCTBIE B OTHO-
LUEHMM rUnepBOCTaneHws npun cencuce [69,
70]. B ka4yecTse 0aHOro U3 BeAyLMX pac-
cMaTpUBaeTCs BUTANLHOE, TPOUYEcKoe,
aHTUanonToTu4eckoe aeictene MCK, ux
CMocoBHOCTL NOAAEPKUBATL KUBHECTO-
CoBHOCTb Pa3HbIX TUMOB KIETOK OpraHuama
B MOKOALLEMCA ¥ aKTMBUPOBAHHOM CO-
crosHum [58, 69, 71]. 310 cnocoberayeT
NOAAEPXaHUID W COXPAHEHMID YHKLIW

NeYeHun, noyek, M1MoKkapaa, ronoBHoOro _

MO3ra, XenyLoYHO-KULIEYHOrO TpakTa,
pereHepaLitv MblLIEYHOH cuCTEMBI [72].
HemHoroumcneHHbIe KMHUYECKUe AaH-
Hble, cobpaHHbie ¢ 2017 roaa, no3sonunu
OLieHuTb 6e30NacHOCTb W XOpOLLYIO Nepe-
HOCWMOCTb BHYTPUBEHHOTO BBEAEHMA 1-2
MnH MCK/kr Beca, HauuHas 1x BBeaeHue
¢ 10 yacos nocne ycTaHOBNEHWs AuarHosa

- CenTM4ecKuii Lok 1 KedTponerm (<1000

HeitTpodmnos/mm?). X. He w coager. [73]
nokasani 6e3onacHoOCTb OFHOKPATHOO
BHYTpKMBEHHOrO BBEAEHWA MCK nynoBuHb
nauuenTam (B posax 1, 2, 3 x10%kr seca)
C TAXeNbIM cencucom. [Npu OTCYTCTBMM
BITUAHNA Ha 28-OHEBHYH NeTanLHOCTL

9TUX NaUWeHTOB, 0TMeyeHa obias 20%
NIeTanbHOCTb NALMEHTOB B OTAANEHHOM
nepuoae (18 mecses) no cpasHeHuio
¢ 50% B cooTBeTcTBMYM ¢ rnobarnbHol
CTaTUCTUKON. Y NaLWEeHTOB, NOMy4aBLLmMX
MCK, Habnpanocs nporpeccuBHOe CHI-
*eHue Gromapkepos Bocnanenus (AN-1B,
An-6, UN-8, ®HO-a, CPB), nosTopHOTO
NOCTYNNEHUs B OTAEMNEHVE PeaHuMaLu
0TMEYEHO He Bbino.

OnyBnuKkoBaHHble peaynbTaThl Knu-
HUYECKUX MCCNefOoBaHWiA He BhIFBUMKN
HeBnaronpusTHbIX ahheKTOB NPUMEHEHIS
MCK 1 XxopoLLyto nepeHOCHMOCTb BHYTPH-
BEHHOrO BBEAEHUA faxe BbICOKMX 08 MCK
(4 mn/kr Beca). [poOAEMOHCTPUPOBAHO Ha-
Jndue BnaronpusTHbIX MPU3HAKOB TEYEHNS
3abonesaHns (CHUKEHWe MapKepos BOC-
nanexus 1 SHAOTENMaNbHON AUcthyHKLMA,
YCKOpeHWe BOCCTAHOBMEHUA reMoauHa-
MUKW, COKDALLEHWs CPOKOB HEATpOneHK,
YMEHbLLEHME NeroYHoi He4OCTATOMHOCTH
[16, 64]. Tak, E. Alp u coasT. [74], uc-
NoMb3ys MHTEHCUBHBINA PEXMM KNETOUHON
Tepanuu cencuca (BHyTPUBEHHO, B 036 1
MIH annorenHsix MCK sxuposoit TkaHw/kr
Beca; BBegeHue Ha 1-i1, 3-1, 5-i, 7-i, 9-i
AeHb Tepanuu), nokasanu, uto go 14 oHeit
netaneHocTs nauueHTos (n=10) Geina
pasHa 0%, Ha 28 gHeit — 30%. B koHTponb-
HOJ Tpynne nayueHToB, He NOMyYasLUMX
MCK, netaneHocte coctasuna 40%,
BOMbLUMHCTBO NALMEHTOB YMEPIIO B CPOKU
5-7 oHew. Y BbhKMBLUWX NALMEHTOB, Momy-
yaBLUnx MHsekumun MCK, yxe yepea 7 gHeil
cHiwxanca yposers WJT-4, ®HO-a n CPB
B Nepudepuyecoi KpoBY. Y BCEX NaLueH-
0B, nonyyasLunx MCK, cHixancs yposeHs
NeAKOLMTOB B Nepudeprn4eckoil KPORH, 40~
CTOBEPHO YMeHbLLanach CTeneHb TAXeCTH
cocTosHud. lMocneayiolwme KnuHUYeckue
UCTbiTaHUs nokasanu cnocobHocTs MCK
OKa3blBaTb 3Ha4YUMbIN TepanesTUHECKMi

“achdbext y 191 naymeHTa ¢ cencucom:

CHWXEeHWe YPOBHA 06LUei netanbHoCTU
(ocoBeHHO Npy HEOAHOKPATHOM BBEASHMH
MCK B moae 1 MnK kneTok/kr Beca), cokpa-
LLleHWe CPOKOB TOCMATANM3aLWy U CPOKOB
npebbiBaHKs B OTAENEHUM peaHuMaLluK,
8HauuTenbHoe CHINKEHUE ypoBHel MIT-6 1
IAN1-8 B cbiBOpOTKE KPOBM NaLKenTos, Mpu
3TOM PUCK Pa3BUTUA TPOMBOSMBONMYECKIX
peaKLyii CHUKANCA 3a CHeT UCroNL3oBa-
HWS HEeBbICOKOW TepaneBTUYeCcKon A03bl
aHTUKoarynsHToB Npy BBESeHMM MCK [75].

[lankHeiilee nosbILeHe atheKTUB-
HOCTW KNETOYHOI Tepanuu npy cencuce
paccmaTpuBalT Kak MCNonb3oBaHne
mukposeankyn MCK, kotopele nposens-
10T (DYHKUMOHANbHbIE XapakTepuCTUKN
aHanoruyHo MCK, oBnagaiT BonbLuei
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NMpo6nemHbie cTatbyn M 0630psI

NPOHWLIZEMOCTbLIO B TKAHU MO CPABHEHUID -

C KIeTKaMM 1 MeHbLLe# TPOMBOreHHOCTBI
[69, 76]. B akcnepumeHTe NpUMEHeHMe
mukpose3ukyn MCK yxe npogemoH-
CTPMPOBArNo 3HaYMMOE NONOKUTENBHOE
BrU1SHUE Ha CUCTEMHbIE W NaTonoriyeckue
VBMEHEHIA NI OCTPOM HEKPOTU3MPYIOLLEM
nankpeatute [77]. fipyroe Hanpaene-
HMEe — UCMOMb30BaHWE MPaiMUPOBaHHBIX/
NPeKOHAVLUOHWPOBAHHBIX in Vitro unu
reHeTU4eckn mMoauduLMpoBarHsix MCK
AnNA NOBbILLEHWS UX aHTUBaKTepuansHON,
NPOTWUBOBOCTIANMWTENLHON I NapakpyHHON
hyHKLMRA [70, 78, 79]. Mpy 3TOM OTMEYEHO,
uto cekpeToma MCK nopaBnseT kax xusHe-
cnocoBHocTb BakTepuid, Tak 1 ux cnocoB-
HOCTL 06Pa3cBbIBATS 3aLUMTHLIE BUOMMEHKN
[80]. MiccnepoBaHus, npoBeagHHbIe in vitro
W Ha SKCNEePUMEHTANBHBIX KUBOTHBIX, MO-
Ka3bIBAKOT NEPCREKTUBHOCTL NPUMEHEHMA
TaKux KNeToK ANs NEYSHUA cencuca.

3akntoyeHue

pOrHo3upoBaHue pasBuTUs Cen-
c1ca, Bro0 PaHHAS OUArHOCTYKE W yMmyy-
IIEHWE Pe3yNbTaTOB NEYeHUs FBNASTCA
BECbMa aKTyanbHOW Hay4yHO-MpaKTH-
yeckoi npobnemoin coBpeMeHHON Me-
AkumHbl. CyliecTByeT HacToaTenbHas
Heobxo[uMoCTb AanbHerlUMX Lenexa-
npaBneHHbLIX UCCNeA0BaHMi 4N novcka
BbICOKO3((EKTUBHbIX CPEACTB U METo-
[0B ee pelueHus.
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