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Pe3ome. HeiipoBocmajieHue Npu BHYTPUMO3TOBOM KPOBOU3IUSHUM MHUIIMMPYETCS MPOLYKTaMHU pac-
naja KpoBU B Cy0apaXHOUAAJIbHOM IIPOCTPAHCTBE M/WJIM IMapeHXUMe TOJI0BHOro Mo3ra. Ilpu aToM Helipo-
BOCITJICHUE MOXKET SIBJISIThCS MPUYMHOM pa3BUTHMSI CUCTEMHOTO BocnajeHus. B psiae ciyyaeB BHyTpUMO3-
rOBO€ KPOBOMBJIMSIHUE COMPOBOXKAAETCS IOsIBIIeHHEM (heHOMeHa Hea((EKTUBHOTO MO3rOBOIO0 KpOBOTOKA
M KJIMHUYECKUX MPOSIBJIEHUI cMepTu Moara. Llenb nccienoBaHuss — BBIIBUTbh MapKepbl CUCTEMHOIO BOC-
MajJeHus MPY TSDKEJIOM TeMOpparndyeckKoM MHCYJIBTE ¢ HAIMYMEeM WIM OTCYTCTBUEM 3(D(MEKTUBHOTO MO3TO-
BOTO KpOBOTOKa. B ucciienoBaHue jis1 OnpenesieHUsI MapKepoB CUCTEMHOI'O BocHajeHUsI ObLIM BKJIFOUEHBI
MalMeHThl C BHYTPUMO3TOBBIM KPOBOU3IMSIHAEM M HAJIMYMEM CUHIPpOMa MOJIMOPTraHHOM HEIOCTaTOYHOCTH,
a Take KOMbI B MEpBble CYTKM MaHUdecTaluu. Becero ObL10 MpoaHAIM3UPOBAHO 3 TPYIIbI: MAallMEHTHI C
Hea((EeKTUBHBIM MO3TOBBIM KPOBOTOKOM (Tpyrina 2), ¢ 3(p(heKTUBHBIM MO3TrOBbIM KPOBOTOKOM (rpyrira 3);
M KOHTPOJIbHAs Ipynna (rpyrma 1) — 3mopoBbie TOHOPHI KpoBU. KpUTeprn HEBKIIIOUEHUST B UCCIIEIOBAHKE!
HaJIMYMe y MallMeHTOB ¢ TeMOPParudyeCKUM UHCYJIBTOM CENTUYECKUX OCITOXKHEHUI B TTepUOJ rOCIIUTaIn3a-
UM U OCTPBIX MH(MEKIIMOHHBIX 3a00JIeBaHUI TTpU MaHU(eCcTallM BHYTPUMO3rOBOI0 KpOBOU3IUsIHUs. B 3a-
MOPOKEHHBIX 00pa3Iax I1a3Mbl KPOBH (AaHTUKOATYJISTHT — IIMTpAT) onpenesuin yposuu 1L-6, 1L-8, IL-10,
TNFo, npokanblIMTOHUHA, HEWUpPOHCHEM(MUUECKON 3HOIa3bl, KOPTHU30Jia, MUOTJI00MHA, TporoHUHa [ u
D-pumepoB. UMMyHO(MEpMeHTHBII aHaIu3 MPOBOAMJICS HA aBToMaTU4YeCcKOM aHanuzatope Dynex Lazurite
(Dynex Technologies, CIIIA). Kputepuii KoimoropoBa—CMUpHOBa MCITOJb30BaICS IS TOATBEPXKASCHUS
HOPMAaJIbHOCTH pacrpeie/ieHus JaHHbIX. Jlaiblie cpaBHEHUE KOJIUMYECTBEHHBIX TaHHBIX ITPOBOAMIIOCH C UC-
MoJib30BaHUeM Helapamerpudeckoro U-kputepuss MaHHa—YutHu. Bce pe3ynbraTbl CUMTAINUCh CTAaTUCTH-
yecku 3HauuMbIMU TIpH p < 0,05. Y mauueHToB ¢ 3(hPeKTUBHBIM U HE(DHEKTUBHBIM MO3TOBBIM KPOBOTOKOM
CTaTUCTUYECKM 3HAUMMBbIC Pa3IMUYMs OTMEYaICh MPAKTUUECKHU MO BCEM MCCIIEIyeMbIM MapKepaM CUCTeM-
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HOTO0 BOCTiayieHUs, KpoMe TpormoHuHa I. OpqHako npu Hamuuu 3G eKTUBHOTO MO3rOBOr0 KPOBOTOKA OTME-
YaJIUCh CYIIECTBEHHO 0oJiee BBICOKME 3HAUCHUS Psiia ToKasaTtesieil, 4To MOXKET TOBOPUThH O OoJiee CTpeMu-
TEJIbHO MTPOTEKAIOIIEM OCTPOM CUCTEMHOM BOCTIaIUTENIbHOM oTBeTe. [1pr aTOM 28-cyTOUuHast IETAIbHOCTh U
6asu1 o mkasie SOFA B rpyrire ¢ HanmnuneM 3((HEKTUBHOTO KPOBOTOKA MTPU 3TOM ObLITY HUXKE, YeEM B TPYTITIC
¢ Hea(PEKTUBHBIM KPOBOTOKOM. Takoe HECOOTBETCTBME MOKET YKa3bIBaTh Ha OOJIBIIMIA BKJIad B 28-CyTO4-
HYIO JIETAJIbHOCTb U TSDKECTh COCTOSIHUS MallMeHTa HEeMOCPeACTBEHHOE BbiMaaeHue GyHKIUNA MOo3ra, 4em
BKJIaJI CUCTEMHOTO BOCTIAJIEHUS y TAIMEHTOB ¢ Hea(h(heKTUBHBIM KPOBOTOKOM. C NpPyToOii CTOPOHBI, HE BbI-
PaXXEHHOCTbh CUCTEMHOT'O BOCHAJIEHUS Y 3TOI KaTEropuu MalMeHTOB CKOPEE BCETO CBsI3aHA C HapyIllIEeHUEM
OTTOKa KPOBU U3 MOBPEXIEHHOTO MO3Ta U MOCTYIJIEHUEM B CUCTEMHBIA KPOBOTOK MPOJYKTOB TKAHEBOIO
pacnaza v ApYrux MpoBOCHATUTENbHBIX (haKTOPOB. To €CTh BHYTPUMO3rOBOE KPOBOUBJIUSTHUE COMTPOBOXKIA-
eTcsl pa3BUTHEM HEWPOBOCHATIEHUSI, KOTOPOE MOXET SIBJISIThCSI BaXKHOW COCTABJISIIOIIEN CUCTEMHOIO BOCHa-
snenusi. OmHaKO HapylIeHUe TIPUTOKA U OTTOKA KPOBU B OCHOBHBIX MarMCTPAJIbHBIX COCY/IaX MO3Ta CHUXKAET
BEPOSITHOCTh U BbIPAXKEHHOCTh Pa3BUTHUSI CUCTEMHOT'O BOCTIAJICHUSI.

Karouesnie cnosa: cucmemtoe 6ocnanenue, eemoppazuveckuii UHcyaom, 3gdeKmughblii M0320680i KPOGOMOK, HeaghgeKkmueHblil
M03208011 KPOBOMOK, 2eMamosHyeparuueckuli bapvep, Helpogocnanierue, NOAUOP2AHHA HeAOCMAMoYHOCMb, YUMOKUHb

MARKERS OF SYSTEMIC INFLAMMATION IN HEMORRHAGIC
STROKE WITH EFFECTIVE AND INEFFECTIVE CEREBRAL
BLOOD FLOW

Bochkarev P.Yu.?, Beresneva N.S.2, Zudova A.L>, Solomatina L.V.",
Gusev E.-Yu.
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Abstract. Neuroinflammation during intracerebral hemorrhage is initiated by blood breakdown products in
the subarachnoid space and/or brain parenchyma. In this case, neuroinflammation can cause the development
of systemic inflammation. In some cases, intracerebral hemorrhage is accompanied by the appearance of the
phenomenon of ineffective cerebral blood flow and clinical manifestations of brain death. The purpose of the
study is to identify markers of systemic inflammation in severe hemorrhagic stroke with or without effective
cerebral blood flow. The study included patients with intracerebral hemorrhage and the presence of multiple
organ failure syndrome, as well as coma on the first day of manifestation, to determine markers of systemic
inflammation. A total of 3 groups were analyzed: patients with ineffective cerebral blood flow (Group 2); with
effective cerebral blood flow (Group 3); and control group (Group 1) — healthy blood donors. Criteria for
non-inclusion in the study: the presence in patients with hemorrhagic stroke of septic complications during
hospitalization and acute infectious diseases during the manifestation of intracerebral hemorrhage. In frozen
blood plasma samples (anticoagulant — citrate), the levels of IL-6, IL-8, IL-10, TNFa, procalcitonin, neuron-
specific enolase, cortisol, myoglobin, troponin I and D-dimers were determined. Enzyme immunoassay was
carried out on an automatic analyzer “Dynex Lazurite” (Dynex Technologies, VA, USA). The Kolmogorov—
Smirnov test was used to confirm the normality of data distribution. Further comparison of quantitative data was
carried out using the nonparametric Mann—Whitney U test. All results were considered statistically significant
at p < 0.05. In patients with effective and ineffective cerebral blood flow, statistically significant differences
were observed in almost all studied markers of systemic inflammation, except for troponin I. However, in the
presence of effective cerebral blood flow, significantly higher values of a number of indicators were noted, which
may indicate a more rapidly occurring acute systemic inflammatory response in case of effective cerebral blood
flow. At the same time, 28 day mortality and SOFA scores in the group with effective blood flow were lower
than in the group with ineffective blood flow. This discrepancy may indicate a greater contribution to 28 day
mortality and patient severity from direct loss of brain function than from systemic inflammation in patients
with ineffective blood flow. On the other hand, the lack of severity of systemic inflammation in this category of
patients is most likely due to impaired blood outflow from the damaged brain and the entry of tissue breakdown

622



2024, T. 27, Ne 3
2024, Vol. 27, Ne 3

CucmemHoe ocnanenue npu UHCyabme
Systemic inflammation in stroke

products and other pro-inflammatory factors into the systemic circulation. That is, intracerebral hemorrhage
is accompanied by the development of neuroinflammation, which may be an important component of systemic
inflammation. However, disruption of the inflow and outflow of blood in the main great vessels of the brain
reduces the likelihood and severity of the development of systemic inflammation.

Keywords: systemic inflammation; hemorrhagic stroke, effective cerebral blood flow, ineffective cerebral blood flow, blood-brain

barrier, neuroinflammation, multiple organ failure, cytokines

Pabora BBITTOJTHEHA B paMKax roczaganust MO
YpO PAH (Ne roc. peructpauuu 122020900136-4).

BeeneHve

WNHCcynbThl AensaT Ha aBe OOJbllIMe KaTeropuu:
UIIeMUYeCcKrii THCYIbT (~80%) 1 reMopparnyeckuii
uHCynbT (~20%). [lpuynHOW HeTpaBMaTUYECKOIO
BHYTpUMO3roBoro kposousnusHus (BMK) nau6o-
Jiee 4acTo SIBJISIETCSI TUIEPTOHUYECKAsT MUKPOAHTU-
onarusl, 1iepedpabHass aMUJIONIHASI aHTHOIIATHS, a
Tak>Ke cocyaucTasi MajibdopMaliusi, OIyXoJib, TPOM-
003 BEHO3HOTO CUHYyCa WM Apyrue, 0ojiee peakue
BTOPUYHBIC T1aTOJOrMu. HelipoBocmasieHue Tipu
BHYTPMMO3TOBOM KPOBOMBJIMSTHUM WHUIIMUPYETCS
MPOIYyKTaMM pacliazia KpOBU B CyDapaxHOUIATbHOM
MPOCTPAHCTBE U/UJIM TIapEHXMME TOJIOBHOTO MO3-
ra. OHO xapakTepusyeTcsi aKTUBallMeil MUKPOIIUU
M acCTPOLIMTOB M MHDMIbTpaneil neprudepndecKmnx
MMMYHHBIX KJIETOK, YTO MPUBOAUT K BBICBOOOXKIE-
HUIO TTPOBOCTIAJIMTEIbHBIX [TUTOKUHOB, XeMOKUHOB
M aKTUBHBIX (hopM Kuciopoma. MeauaTopsl Bocmna-
JIEHUSI CITOCOOCTBYIOT MOBPEXAECHUIO TeMaTOHIIE-
anmueckoro 6apbepa, HEMPOHOB U PA3BUTUIO OTEKA
TOJIOBHOTO MO3ra, YTO B KOHEYHOM UTOTE YCyTyOJIsi-
€T HEeBpPOJIOTUYeCKUil neduuuT y nauueHTos [1, 3].
C npyroii CTOPOHBI, HEMPOBOCITAICHNE TAKKE MOXKET
UMETb OJIarOTBOPHBIC MOCJEACTBUS, OYMIasi Kie-
TOYHBIA «MYyCOP» U CHOCOOCTBYSI BOCCTAHOBJIEHUIO
TKaHel [5]. HeilipoBocmnajieHue TakxXXe MOXET SIB-
JIITBCSl COCTABJISIIONIEN CUCTEMHOIO BOCHAICHUS —
TUTIOBOTO OOIIENAaTOIOTMYECKOro Mmpoliecca, jaexa-
11IETO B OCHOBE MaTO(hU3UOIOTUYECKUX U3MEHEHUI
Npyu pa3BUTUU TOJUOPTaHHOW HEIOCTATOUYHOCTU U
IIIOKOTEHHBIX COCTOSTHUI [2, 4, 6]. B psine ciiyyaes
BHYTPUMMO3TOBOE KPOBOUIIUSIHUE COIPOBOXKIAECTCS
PE3KUM TIOBBIIIIEHUEM BHYTPUMO3TOBOTO JAaBJICHUS,
CIIaBJICHUWEM U IIpeKpallleHMeM KPOBOTOKA B Maru-
CTpaJibHBIX COCylaX MO3ra 1 MosiBJiecHueM (heHoMeHa
Hed(D(EKTUBHOTO MO3TOBOTO KPOBOTOKA U KIIMHU-
YECKUX MPOSIBJICHUI CMEPTU MO3Ta.

Ilea» MccienoBaHuss — BBISIBUTH MapKepbl CH-
CTEMHOTO BOCHAJICHHS TIPU TSKEJIOM TeMopparmde-
CKOM MHCYJIBT€ C HaJW4yueM WJU OTCYTCTBUEM 3-
(bEeKTUBHOTO MO3rOBOTr0 KPOBOTOKA.

Marepuans! v MeToapb!

ITanpeHnToI
B wuccinemoBanmne a1 ONpeAesieHUsT MapKepoB
CUCTEMHOI'O BOCIIAJIEHUSI BKJIIOUEHBI MALIUEHTHL C

BMK, rocnutanusupoBaHHbie B PAO TocynapcTBeH-
HOI0 aBTOHOMHOIO YYPEXIEHU 31PaBOOXpaHEHUS
CBepmiioBckoi obmactu «CBepIioBcKas obJlacTHAs
knmHuYeckas oombHuila Ne 1» (TAY3 CO «COKbB
Ne 1»), EkatepuHOypr, ¥ moJjiyyaBIle UHTEHCUBHYIO
Tepanuio, BkiIoyvarlnyo MBJI. Kpurepusmu BKITIO-
YeHUs MallMeHTOB B UCCJIEOBAHUE CTaIU: HATUYUE
CUHApPOMa MOJUOPraHHON HEJOCTATOYHOCTU U KOMBI
B IIepBbIC CYTKM MaHU(ECTallMi BHYTPUMO3TOBOTO
KPOBOU3NUSHUSA. BHYTpUMO3roBoe KpOBOU3IUSIHUE
(c HaaMuYMeM/OTCYTCTBUEM BHYTPUKEJYIOYKOBO-
ro KPOBOU3IMSIHUS) MOATBepXKAcHO maHHBIMU KT
n/unu MPT ronosuoro mosra. Hannune I[TOH ycra-
HaBJIWBAJIOCh HA OCHOBaHUU HapylleHUs (YHKIIUU
JIByX U 60J1€€ CUCTEM OPraHOB.

Bcero 010 MpoaHATM3UPOBAHO 3 TPYIIITHI:

1. TMauumeHTbl ¢ He3(h(HEKTUBHBIM MO3TOBBIM
KPOBOTOKOM (Ha OCHOBaHMUU Pe3yJIbTAaTOB TPaHCKpa-
HUAJBbHOM mormieporpadun (rpymia 2);

2.  TMaumeHTbl Cc 3¢ GEKTUBHBIM MO3TOBBIM
KpOBOTOKOM (rpyrmmna 3);

3. KownrtponbHasa rpymnmna (rpymma 1) — 3mopo-
BbI€ JOHOPHI KPOBU.

3abop KpoBU MpousBoauicsd Ha 1-3-u CyTKMU OT
Hayvajla KIMHUYeCKUX nposiBaeHuit BMK.

Kputeprun HeBKIIOUYEHMS: Haau4ue y MNaludeH-
TOB C TeMOpPpParudyeCKUM HHCYJIBTOM CENTUYECKUX
OCJIOXKHEHHWI B MEPUO TOCTIUTAIN3AN U OCTPBIX
WHMEKIIMOHHBIX 3a007eBaHUil MpU MaHUdecTaluu
BMK. UccnepoBaHue mpoBOAUIOCH B COOTBETCTBUE
¢ mpaBmiIaMu XeJIbCUHKCKOM Aekmapauuu 1975 roga
(nmepecmotp 2013 1.). [TonydyeHo ogoOpeHUE ITHUYE-
ckux komuretoB ®I'BYH MND® YpO PAH u TAY3
CO COKB Nel . Ekarepunoypra. MabopMupoBaH-
HO€ J0O0pOBOJIBHOE corjacue MnaiueHTOB odopM-
JIeHO B cooTBeTcTBUU ¢ PDenepalibHbIM 3aKOHOM
ot 21.11.2011 Ne 323-D3 (pen. ot 28.12.2022) «O6
OCHOBaxX OXpaHbl 3A0pPOBbsl TrpaxiaaH B Poccuii-
ckoii Penepaunu» (C U3M. U JOIL., BCTYIL. B CUIY C
11.01.2023).

Onpenenenne 6UOMapKepoB

HccnenoBanu cTabMIM3UPOBAaHHYIO ITUTPATOM
mIa3My KpOBH, TIpEIBApUTEIBHO 3aMOPOXCHHYIO
npu muHyc 20 °C. YpoBHU MapKepoB CUCTEMHOIO
pocnaysenus: 1L-6, IL-8, 1L-10, TNFa, npokanb-
nutonnHa (PCT), koptusoma, AKTI, mmormoom-
Ha, TporioHuHa | u D-aumepoB, a TakxKe MapKepa
MPOHUIIAEMOCTU TeMaTodHIIepaTnIeckoro oOapbe-
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pa — HelipoHcneuupuueckoit aHoJa3bl (NSE), B 06-
pasiax I1a3Mbl KPOBU aHAIM3UPOBAIN C TIOMOIIBIO
UMMYHO(EPpMEHTHOTO aHaJIn3a Ha aBTOMaTUYECKOM
aHanuzatope Dynex Lazurite (Dynex Technologies,
CILIA).

CraTucTHYECKHIA aHAJIN3

OnucaTeabHas CTaTUCTUKA TIpEJCTaBIeHa B Clie-
IYIOIIEM BUIIE: TICPEeMEHHBIC C pacpeaeIeHUEM OT-
JIMYHBIM OT HOPMaJIbHOTO, OBLJIU BBIPAXKEHBI KaK Me-
araHa (MeXKBapTUIbHbINA pasmax) (Me (Q »5-Qy +5)),
KaTeropuajibHbIe TEPEeMEHHBIC OBLIM BBIPpaXKCHBI B
BUIe ynce (B rpoieHTax) (n (%)).

Kpurepuit KommoropoBa—CMHupHOBa MCIOJIb-
30Bajicsl I TOATBEPKIACHUS HOPMAJILHOCTH pac-
mpenesieHus TaHHbIX. [Jabiie cpaBHeHWE KOJIMYe-
CTBEHHBIX JTAaHHBIX TTPOBOAMIIOCH C MCTIOIb30BAaHUEM
HemapaMeTpuuyeckoro U-kputepusi MaHHa—YUTHU.
Bce pe3ynbraThl CYUTAINCh CTATUCTUICCKU 3HAUM-
MbIMu Tipu p < 0,05.

PesynbTaTthl 1 06CyXaeHWe

OmnucaTenbHasl CTaTUCTUKA MUCCICIYeMBIX TPYIIT
HanueHToB ¢ 3(pOEeKTUBHBIM U Hed(pHEKTUBHBIM
MO3TOBBEIM KPOBOTOKOM IIpe/ICTaBjicHa B Tadmmie 1.

ITo maHHBIM TabAULBI 2, Y MALIMEHTOB ¢ 3¢ deK-
TUBHBIM 1 He3((OEKTUBHBIM MO3TOBBIM KPOBOTOKOM
CTaTUCTUYECKM 3HaunMble pasanaus (p < 0,05) or-
MeyJaJuCh MPAKTUYECKHU IO BCEM UCCIEAYEMbIM Map-
KepaM CUCTEMHOTO BOCHAJICHMSI.

OnmHako npu HaTU4IUM 3PGHEeKTUBHOTO MO3TOBOTO
KPOBOTOKa OTMEYAJINCh CYIIECTBEHHO 0O0Jjiee BBICO-
KHe 3HaYeHMUs MHOIOOMHA, D-muMepoB, KOPTU30-
J1a, npokanbuuToHuHa, 1L-6, IL-8, IL-10 o cpas-
HEHUIO C TPYIIIoi ¢ Hed(phEeKTUBHBIM MO3TOBBIM
KPOBOTOKOM (TabJ1. 2).

Takoe paznuuue MOKeT TOBOPUTH O OoJjiee CTpe-
MUTEJIbHO TIPOTEKAIOIIEM OCTPOM CHUCTEMHOM BOC-
MaJIMTeIbHOM OTBeTe B cirydae 3(P(PeKTUBHOIO MO3-
roBOro KpoBoToka. OgHaKo MpHU 3TOM 28-CyTOYHas

TABIULIA 1. ONUCATENBHASI CTATUCTUKA B UCCNEAYEMBIX FPYNMAX NALMEHTOB, Me (Qq 55-Qy ), 1 (%)
TABLE 1. DESCRIPTIVE STATISTICS OF PATIENTS IN THE STUDIED GROUPS, Me (Q; 55-Qy 75), 1 (%)

C HeadpPeKTUBHBLIM C adpbheKTUBHbIM
Mpynnbi (No) RoHopei KPOBOTOKOM KPOBOTOKOM
Groups (No.) (Ne 1) (N2 2) (Ne 3)
Mokasarenu Donors With ineffective blood | With efficient blood flow
Parameters (No. 1) flow (No. 2) (No. 3)
KonunuectBO I'.IaLl,VIeHTOB, n 89 o5 52
Number of patients, n
2°3pa°7’ ner 32 (26-43) 52 (39-56) 54 (41,5-60,5)
ge, years
Mon:
Gender:
My>xckon, n 49 (55%) 16 (64%) 26 (50%)
Male, n
XeHckun, n 40 (45%) 9 (36%) 26 (50%)
Female, n
28-cyTO4Has neTanbHOCTb, N o o o
28 day mortality, n 0 (0%) 24 (96%) 44 (85%)
SOFA, 6ann
SOFA. point 0 (0-0) 10 (9-11) 6 (5-7)
MonuopraHHasa
HeAoCTaTO4YHOCThb, N 0 (0%) 25 (100%) 52 (100%)
Multiple organ failure, n
BHyTpumxenypoukoBoe
KpoBou3nusaHue, n 0 (0%) 11 (44%) 11 (21%)
Intraventricular hemorrhage, n
UckyccTBeHHasA BEHTUNSALUA
Nerkux, n 0 (0%) 25 (100%) 52 (100%)
Artificial ventilation, n
Tepanusi Bazonpeccopamu, n 0 (0%) 20 (80%) 12 (23%)
Vasopressor therapy, n
Hanuume koMb, n 0 (0%) 25 (100%) 52 (100%)
Presence of coma, n
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TABIULA 2. ONUCATENbHAS CTATUCTUKA MCCNELYEMbIX MOKASATENEW B IPYNNAX MALIMEHTOB, Me (Q, 55-Q; 75)
TABLE 2. DESCRIPTIVE STATISTICS OF THE INDICATORS STUDIED IN THE GROUPS OF PATIENTS, Me (Qq55-Qq75)

C HeathheKTUBHBIM C achheKTUBHBLIM
[oHopbl
Mpynnbi (Ne) (Ne 1) KPOBOTOKOM KPOBOTOKOM
Groups (No.) Dor-10rs (Ne 2) (Ne 3)
MokasaTtenu (No. 1) With ineffective blood flow | With efficient blood flow
Parameters n ='89 (No. 2) (No. 3)
n=25 n=>52
KopTtuson, Hmonb/n 358,33 567,00 898,54
Cortisol, nmol/L (278,21-450,10)>3 (543,00-576,00)" (467,00-1387,00)"
TponoHuH |, Hr/mn 0,00 0,00 0,05
Troponin |, ng/mL (0,00-0,00)° (0,00-0,00)® (0,020-0,349)"2
Muorno6uH, Hr/mn 7,74 16,40 79,40
Myoglobin, ng/mL (5,61-13,32)23 (13,80-19,40)"® (45,69-173,61)"2
D-aumepbl, Hr/Mn 11,54 76,00 1228,37
D-dimers, ng/mL (4,94-30,28)>3 (41,00-92,00)"3 (654,00-3654,00)"2
MpokKanbUUTOHWUH, Hr/Mn 0,03 0,10 0,89
Procalcitonin, ng/mL (0,02-0,03)*3 (0,10-0,10)"3 (0,40-2,96)"2
IL-6, nr/mn 0,80 1,40 78,35
IL-6, pg/mL (0,45-1,37)%3 (1,20-1,50)"3 (42,80-223,08)"2
IL-8, nr/mn 1,73 3,00 16,40
IL-8, pg/mL (1,35-2,49)%3 (2,90-3,10)"3 (5,50-48,45)"2
IL-10, nr/mn 0,57 1,40 10,90
IL-10, pg/mL (0,00-1,95)>3 (0,60-4,40)"3 (5,37-18,02)"2
TNFo., nr/mn 0,00 1,31 1,36
TNFa, pg/mL (0,00-0,36)>3 (0,88-1,55)" (0,20-4,00)"
AKTT, nr/mn 2,40 6,30 4,00
ACTH, pg/mL (1,36-3,64)*3 (5,82-6,55)" (2,70-9,20)"
NSE, Hr/mn 0,99 0,60 4,71
NSE, ng/mL (0,71-3,83)%3 (0,60-0,70)"3 (2,85-8,79)"2

MpumeyaHue. ' — ctaTucTUyeckn 3HaunMble otTnmumus (U-kputepuin MaHHa—YutHu, p < 0,05) ot rpynnbl Ne 1; 2 — ctatucTuyeckun
3HauuMmble otnunyus (U-kputepuin MaHHa—YutHu, p < 0,05) ot rpynnbl Ne 2; 2 — ctaTUCTUYECKM 3HAYMMbIe OTNUYUA

(U-kputepuit MaHHa-YuTtHu, p < 0,05) ot rpynnsbi Ne 3.

Note. ', statistically significant differences (Mann-Whitney (U) test, p < 0.05) with group No. 1; ?, statistically significant differences
(Mann-Whitney (U) test, p < 0.05) with group No. 2; 3, statistically significant differences (Mann-Whitney (U) test, p < 0.05) with

group No. 3.

JIETaNbHOCTD B TPYIIIe ¢ HAIM4YMeM 3(PEPEKTUBHOTO
KpPOBOTOKA IpU 3TOM ObLi1a HKe (85%, n = 44), yem
B Tpymnme ¢ Hedh®hEeKTUBHBIM KPOBOTOKOM (96%,
n = 24). Kpome Toro, 6amt no mkaie SOFA Takxke
ObLI HUXKE B JaHHOI rpyrre (cMm. Tada. 1).

Takoe HECOOTBETCTBUME MOXKET YKa3blBaTb Ha
OOJILIIMI BKJIAA B 28-CYTOYHYIO JIETAJILHOCTD U TSI-
JKECTb COCTOSIHMSI TallMeHTa HEMOCPEeICTBEHHOE
BBITIaJlecHUe (PYHKIIMI MO3ra, YeM BKJIaJ CUCTEM-
HOTO BOCITJICHUS Yy TTAIIUEHTOB C Hea(h(HEKTUBHBIM
KpoBoTOKOM. C Ipyroii CTOpoHbI, HEBBIPAXKEHHOCTh
CUCTEMHOTO BOCIIAJICHUs Y TOM KaTerOp1HM MaliueH-
TOB, IO-BUAMMOMY, CBSI3HA C HapyllIeHUEM OTTOKa
KPOBU U3 MOBPEXIEHHOIO MO3Ta U ITOCTYIJIEHUEM B
CUCTEMHBIIT KPOBOTOK IPOYKTOB TKAHEBOTO pacria-

Jla U APYTUX MpOBOCHATUTENbHBIX (haKTOPOB, O UEM
CBUIETELCTBYIOT HM3KMe 3HaueHuss NSE B sToit
TpYIIIe MalueHTOB.

BbiBoapb!

BHyTpuMO3roBoe KpOBOU3JIMSIHAE COIMPOBOXKIA-
eTcsl pa3BUTHEM HelipoBOCHalIeHUST, KOTOPOE, B CBOIO
ouepenb, MOXET SIBISTHCS BaKHOW COCTaBJISIIOIIEH
cucTeMHOTO BoctiajieHus1. OMHAKO HapyIlIeHUe TIpH-
TOKa W OTTOKAa KPOBU B OCHOBHBIX MarvcCTPaJbHBIX
cocyax MO3Tra CylIeCTBEHHO CHUXKAET BEPOSITHOCTh
W BBIPAXEHHOCTb Pa3BUTHUSI CUCTEMHOTO BOCIaje-
HUSI, HECMOTPSI Ha HaJIMYMe KpaiiHe KPUTUYECKOTO
COCTOSTHUSI DTUX MAllUeHTOB.
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