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TepmunHonorus

[Iok... TuMIOBOM (Hha30BOPA3BUBAIOIIIUIICS
MATOJIOTUYECKHUM MPOLECC, BOZHUKAFOIINI
BCJIEJICTBUE PACCTPOMCTB HEUPOTYMOPATBbHOU
PETYJISINAN, BBI3BAHHBIX JKCTPEMAIBHBIMU
BO3JCHUCTBHUSIMU U XapPaKTEPU3YIOMINKCS PEIKUM
YMEHBIIIEHHEM KPOBOCHAOKEHUS TKaHEH,
HEMPONOPIMOHAIBHBIM YPOBHIO OOMEHHBIX
IIPOLIECCOB, TUITOKCEMUEN 1 YTHETCHUEM
dbynkuumit opranuzma (bM3, 1986).

... IIIOK €CTh TUIIMYHAS PEaKIns OpraH1u3Ma,
Pa3BUBAIOIIASCS B OTBET HA TPABMY H T.1., ...3TO
BPOXK/ICHHAs 3all[UTHAs PEaKI[|s OpraHu3Ma,
HarpaBICHHAs Ha MPEIYyNPEKICHHE BOZMOKHOM
KPOBOIIOTEPH HJIM YMEHBIIICHUE €€ Pa3MepoB, a
TaK)Ke Ha 00ecreueHre BbKUBAHUS OPraHu3Ma
B YCJIOBHSIX MAaJIOro 00ObeMa IIUPKYITHPYIOICH
kposu (T. JI. Paruep, 1988).

[Iok - 3T0 coOupaTenpbHOE Ha3BaHUE
Pa3IUYHBIX BUJIOB OCTPOU

KPUTHUYCCKOC COCTOAHHC,
OCTPO BO3HHUKAKOIIECC BCIICACTBHUC PC3KOI'O

YPaBHOBEIIEHHBIN JO 3TOTO OPTaHU3M,

reéMOPEOJIOTUYECKUMH U META00INYECKUMHU
paccrporcrBamu. B.B. Mopos, 2011

[ITok-cobupaTeabHbIN TEPMHUH, 0003HAYATOIIIHIA

BO3JIEHCTBUS HK30- WU SHIOTEHHBIX (haKTOPOB Ha

XapaKTepHu3yIomeecs OONUMHU TeMOIMHAMUYECKUMH,

IUPKYJISATOPHON HEAOCTATOYHOCTH, B
OCHOBE KOTOPBIX BCET/IA JIEKUT
CHUHJIPOM MaJIOTO CEpJEYHOTO BHIOpOCa
C TOTAJIbHOM TKAaHEBOM HILIEMUEHN
Tepmun "upkynsTopHas' o3HAYaeT,
YTO UIMEHHO F'€MOANHAMUYECKUE
HapYIIEHUs SBISIOTCS BEAYIIIMMU B
HapYIIEHUH KHUCIOPOIHOTO
obecnieuenus opranuzma. (K.M.

Jle6enuuckuii, 1999).




[TPOBJIEMBI 1TPI1 PA3BITII LILHOKA

<KTpnaga CMepTin»
[ UNoTEPMMUS

— Remll AUMAO3

Vincent J.L., Ince C., Bakker J. Clinical review: Circulatory shock - an update: a
tribute to Professor Max Harry Weil. Crit Care. 2012 Nov 20;16(6):239.
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The Succinate Receptor as a Novel Therapeutic Target for Oxidative and Metabolic
Stress-Related Conditions

Ana Carolina Ariza ' Peter Meinardus T. Deen,' and Joris Hubertus Robben'”
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deHOMEH aKTUBHOMO OKUCIIEHNA CyKLMHATa Nony4uns HasBaHue
«MOHONUNM3aLUUs OblXaTeNbHOW Lenny», Buonornyeckoe 3HaveHne
KOTOPOro 3aknto4yaeTrcs B ObICTPOM pecuHtesde AT kneTtkamum 1 noBbiLLEHNN
NX aHTUOKCUAAHTHOM 3aLLUTDI.

b. Kpebc, 1961

Biochem., J. (1961) 79, 537

The Effect of Succinate and Amytal on the Reduction
of Acetoacetate in Animal Tissues

By H. A. KREES, L. V. EGGLESTON asxp A. D'ALESSANDRO
Medical Research Council Unit for Research in Cell Metabolism, Department of Biochemistry,
University of Oxford
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Chouchani E.T. et al. Ischaemic accumulation of succinate controls reperfusion injury through

mitochondrial ROS. Nature. 2014 Nov 20;515(7527):431-5.
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Hyperbaric Oxygen Exposures at 3 and 4
Atmospheres Absolute Pressure for
Experimental Gas Gangrene:
Succinate Protection

Against Oxygen

Toxicity

GALE B. HILL

Department of Radiology and Microbiology and Immunology, Duke University Medical Center,
Durkam, North Caroling 27710

Received for publication 14 April 1972

HuseAnpyeT Tokcuyeckmnmn achdekT KUCAOPOAQ B NeproA penepdysmmu
NnocAe nepeHeceHHoro woka? KoHeyHo!



«YHUKanbHaa PyHKUMA CYKUMHATAErnaporeHasbl
3aK/1l04aeTCA B TOM, YTO B YCJ/IOBUAX HanpAXKeHUS
MeXaHM3MOB cMHTe3a ATO (rMnoKcua, passivHble
CTPeCcCopHble BO34eNCTBUSA), Koraa Apyrme
OKUC/IUTENIbHbIE Npouecchl UMKAa Kpebca yrHeTeHbl,
CYKUuMHaTaermaporeHasa akTMBHO MponycKaeT NoTOK
MNPOTOHOB M 3NIEKTPOHOB Ha AblXaTe/IbHYIO0 Liernb, MUHYA
HA/A-3aBUCHMMOE 3BEHO. 3TO UMEET OrPOMHbIN

‘ bH13M0N0rM4ecKkMmn CMbICN B NJ1aHE PaHHEU aganTauuu

K T’MNOKCHUU HAa YPOBHE KJIETKU.»

Krebs H.A. Some aspects of the energy transformation in living
matter. Br. Med. Bull. 1953; 9 (2): 97-104.
b. Kpebc, 1953
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Polymicrobial sepsis is associated with decreased hepatic U U3SMEHEHHbIM
oxidative phosphorylation and an altered metabolic profile
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SIOOEKTHBHOCTDL H BE2ONACHOCTb CBANTAHCHPOBAHHOTO PACTBOPA C
HTHOKCHAAHTHOH HANPABNEHHOCTBHO PEAMBEPHH B HHTEHCHBHOH TEPATHH
MEPHTOHHTA H OCTPOH KHILIEYHOH HENPOXOQHMOCTH

II Pt g oo
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Mitochondrial TCA cycle intermediates requlate body fluid and acid-base balance
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PaszHuua obycnosBisieHa
B/INSSHUEM CYKLIMHAaTa Ha CUHTE3 PUHMUHA?
KatexonaMmHommMmeTnyeckmm acp ekt cykumHara!




O NePCrneKkTnBax, KOTOPbiE YyXe UCIOJIb3YHOTCH

Cum Vasc Pharmacol. 2013 Mar 1;11{2):187-25.

The heart in sepsis: from basic mechanisms to clinical management.

Rudiger &', Singer M.
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Abstract

Septic shaock is characterized tl'ﬁ" CirCL”EItﬂrﬁl' Cgmprgrﬂicn mirracirculatnre altaratinne and mitnechondrial damana which all redoca collolar anarov neocdoctinn
In arder to reduce the risk of major cell death and a

may survive in a non-functioning hibernation-like co TqM n o Kq pq CCMqu M Bq lOT
Sepsis-induced myocardial dysfunction is commaon

attenuation ofthe adrenergic response at the cardic

proteins. All these changes are mediated by cytokin n e pC n e KTM B bl ! ! !

harmful. The first line vasopressor recormmended z

responding to catecholamines. During early sepsis, cardiac output can be increased by dobutamine. While early administration of catecholamines might be
necessary to restore adequate organ perfusion, prolonged administration might be harmful. Rovel therapies for sepsis-induced cardiac dysfunction are
discussedin this aricle. Cardiac inotropy can be increased by levasimendan, istaroxime or omecamtiv mecarbil without greatly increasing cellular oxygen
demands. Heart rate reduction with ivabradine reduces myocardial oxygen expenditure and ameliorates diastalicfilling. Beta-blockers additionally reduce local
and systemic inflammation. A = z 2 i intern/ent i i i i ifuti

potentially advantageous concepts require rigorous testing before implementation in routine clinical practice.

ABaHCbI MOTYT TaKXe UCXOAUTb OT MeTabonM4ecKknx
BMeLLaTeNbCTB, TakMX KaK NUpyBarT, CyKUMHAT Nnu
3aMeHbl BbICOKMX 003 MHCYNNHA. Bce 3T noTeHunanksHo
BbIFOAHbIE KOHLUEMNUNU TPEDYIOT TLWATESNTBbHOIo
TECTUPOBaAHUA Nepen peanm3aunen B nosceqHEBHOM
KINMUHUYECKOU MPaKTUKe.
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ABEHOALLOTUMEPCTHOM KMLLIKM)

NcCcAeAOBAHME NPOBEAEHO Y 57 NALLMEHTOB C PACMNPOCTPAHEHHbLIM NMEPUTOHMTOM,
BO3HUKLLIMM BCAEACTBME PA3AMYHBIX MPUYMH (AECTPYKLMA HEPBEODOPA3ZHOIO
OTPOCTKA, MEPTFOOPATUBHBIM AEBEPTUKYAUT, MPOBOAHAS 43BA XXEAYAKA MAM

NocAe COOTBETCTBYIOLLLEM PAHAOMMIALLMUN ODLLLEE YUCAO BKAKOYEHHbIX
NOUMEHTOB COCTABMAO 44 4HeAOBEKA MYXCKOro noaa (43,2+3,1 roaq),
NOCAEOMNEPALMOHHOM MNEPUOAE DbIAU PAAEAEHBI HA 2 TPYNMbl MET

B I rpynny BOLLAM 21 MAUMEHT B BO3pPACTE
35,5+5,3 AeT (OLLEHKAO MO LLKAAE
MaHremmepa CoCTaBUAa 27,412,6 6AAAQ),
MACCQ TeAQ 76x12 KT, TAE B MPOrPAMMY
AEYEHMS ObIA BKAIOYEH PEMAKCOA B POHHEM
MNOCAEONEPALMOHHOM MNEPUOAE B OObEME
800 B cyTkM (No 400 MA Yepe3 12 4acoB CO
CKOPOCTbIO 2-3 MA B MUHYTY) U MPOAOAXKOAACH

AAMTEABHOCTBIO AO 3 cyTok.  CLU-17 (81%)

Bo Il rpynny ObiAM BKAIO
Bo3pacTte 36,1+4,9 aet (
MaHremmepa CoOCTABUA
MACCQA TEAQ 79114 kr, y K
NPOrPAMME MHTEHCHBHOM
ncnoabzosaacs. CLU-19 (82

CenTtuyeckuu wok (CLU) pasBuAcs B NOCA€ONEPALUOHHOM Nepuoae B 36 cay4vasx (84%)
U3 obLLero YHCAA NALUEHTOB, YTO COCTABUAO B KOAUYECTBEHHOM OTHOLUEHMU 17
nauueHToB B | rpynne u 19 60AbHbIX BO |l rpynne (81% u 82% cOOTBETCTBEHHO).



IIporpamma uHPY3MOHHOU TEepaNUU 10 ONEPALUHA
| rpynma (2500£150 mur) (2,4+0,4 uaca) Il rpynna (2500+150 mun) (2,1+0,3 gaca)

0,9% p-p NaCl 1000 ma 0,9% p-p NaCl 1000 £150 mua
I'enogy3un 1000£140 ma Punrepa p-p 500130 ma
Punrepa p-p 500130 ma I'esopy3un 1000+50 ma

IIporpaMma HH(Y3HOHHON Tepanvy B HHTPAONEPALMOHHOM Iepuoae

I'enogy3un 2000 ma+150 mu I'enogysun 2000 Ma+150 mo

0,9% p-p NaCl 1000 ma£150 ma 0,9% p-p NaCl 1000 mat100 ma

E:kecyTouHasi HH(pY3MOHHAA Tepanus B MOCJI€O0NEePANNOHHOM Nepuoae 3 CyTOK

Crepodynaun 1000 +150 mu Crepodynaun 1000 £140 ma
Punrepa p-p 500£150 mu Punrepa p-p 500£100 mua
Pemakcoa 800 ma+100 ma I'enody3un 1000150 ma

=2300£100 ma =2500+150 ma
Bb=-340 mat150 ma Bb=-300 ma+150 ma

[oUMEYaHME: LLEAEBBLIE MAPAMETPbI: BOA.CT., AAC
275 MM PT. CT., amypes 0,7-1 MA/Kr/4ac
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3aBHCHMMOCTH U3MEHEHUH MOKA3aTeJ el MeTad0/IM3Ma 0T CKOPOCTH UHQPY3UHU
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New insights into the dynamic regulation of water and acid-base balance by renal

epithelial cells
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Mitochondrial TCA cycle intermediates regulate body fluid and acid-base balance

Janog Peti-Peterdi
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Pa3sHuua obycnoBsneHa go3a3aBUCUMbIM
B/IMSSHUEM CYKLMHATa Ha CUHTEe3 pUHUHA?
KatexonamMmmnHoMmmnMmeTnueckmm acpdekr cykumHara!
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Bench-to-bedside review: Sepsis - from the redox point of view

Michael Everton Andrades.? Arian Morina.2 SneZana Spasic.? and lvan Spasojevic®2

e Taking into consideration the high reactivity of ROS, their short life span, their continuous production in close proximity to
biological targets and their ability to be modified into other more reactive species, one realises that, in order to cope with
these deleterious metabolites, the anti-oxidant should be administered to the body continuously, in high concentrations
and targeted to the biological site susceptible to oxidative damage.' Pertinent to this and the mechanism proposed here, it
is clear that a redox approach in sepsis treatment should be targeted at the specific steps in the pathogenesis. For example,
very promising effects of therapies targeting dysfunctional mitochondria have been reviewed recently by Dare and colleagues.

MprHMMasa BO BHUMaHWNE BbICOKYIO peaKkLMOHHY0 cnocobHocTb ADK, nx KopoTKuia
CPOK CnyX0bl, UX HenpepbIBHOE NPON3BOACTBO B HEMNOCPEACTBEHHOW ONM30CTU OT
BUonorMyecknx MULLEHEN N NX CNOCOOHOCTb U3MEHATLCH B Apyrue, bonee

aKTUBHble POPMBbI, 1 ANist TOro, YTOObl CNPaBUTLCS C STUMWN BpeaHbIMU MeTabonuTamu,
aHTUOKCMAAHT CrneayeT BBOAUTb B OPraHM3M HEMNpepbIBHO, B BbICOKMX KOHLIEHTPALUSX,
KOTOpble JOMKHbI ObITb HanpaBneHbl Ha GUONOrMYEeCcKUiA cCanT, NOABEPXKEHHbIN
OKUCNUTENbHOMY NOBPEXAEHUIO.




CpOBHUTEAbHbIE PE3YAbTATbI A€4E€HUS NALLUEHTOB C
PACNPOCTPAHEHHbIM NEPUTOHUTOM HYepes 72 Yacda NocAe onepaumm

[Toxa3zarenn | rpynna
(n=21) rpymnmna
(n=20)
[1poaomKUTENHLHOCTD S k) 0% 66, 2+

npouieHHou MIBJI, gac

[IpomomKUTENHHOCTE 42 1* 58, 6+
Ba30IIPECCOPHOM MOMAEPIKKH, Yac

Cpoxu KyTIUPOBAHUS Se ) 0> 66,5+2 8‘ 95%
IEYEHOYHOU AUCHYHKIMUH, Yac 4 013)

Cpoxu PaHHErO 22E0 5> 3,2+1,1 3,167 1 95%
NapeHTepaIbHOro MUTaHus, CyT (0,301-33,312)



BoAbLloOe cnacu6bo!

Bonpochbi?
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