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CrnoBoO «LWOK» CTapbln TEPMUH, €M0 YacTO CBA3bIBAOT C OPaHLYy3CKUM XUPYProm
AHpu LeDran, xoTs nHTepeCcHO, YTO CIIOBO «LLOK» HUKOrga He nosiernsanach BO
dopaHLy3CKOoM BEPCUN ero gmcceprtaunm, a TonbKO B aHIMTMUCKOM nepeBoae, B
KOTOPOM «LLOK» ObliT UCNosb30BaH Ans nepesoga opaHLy3CKMUX CroB
"nepenonox” u "nepesopot”. Tak Ob1f1o 0o 1827 r., Koraa aHrMMNUCKUn Xmpypr
[>xopok [aTpm BNepBble UCMNOMNb30Bal CIOBO «LLIOK» B MOHUMaHUN
domnanonornyeckom peakumm Ha Tpasmy. NoHMMaHne mexaHM3MoB, fnexallumx B
OCHOBE LLIOKa, X onucaHne n knaccuukaumnsi, NosIBUNNUCL 3HAYUTESTBbHO MO3XKeE,
N OQHUM N3 KIHOYEBLIX aBTOPOB B 3TOM obnacTtu obin A - p Makc Nappu Bann.
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TEPMWHONOI A

® I.I.IOK - 370 COBMpaTENIbHOE Ha3BaHMe

Pa3NNYHbIX BUI0B OCTPOW LIMPKYISTOPHON
He0CTaTO4YHOCTH, B OCHOBE KOTOPLIX BCEraa
NIEXUT CUHOPOM Manoro cepaeyvHoro Bbiopoca ¢
TOTanbHOWU TKaHeBOW uwiemuen (K.M.
JlebeanHckuin, 1999).

e TepMUH "UMPKYNATOpHAA" 03Ha4aeT, YTO MMEHHO
reMognHamMmnyeckue HapyLLleHUsa aBnATCS

BeOYLLUMU- B-HaPYLLIEHUU-KUCAOPOAHOO
obecneyeHns opraHnsma.




TMNOKCUA-TUNOBOW
MATONOrMYECKMN MPOLIECC

e ...KaK 3aKOHOMepHas AuHaMu4yeckasd COBOKYMHOCTb
CIOXHbIX peakUu B TKaHsX, opraHax u cuctemax,
HanpaBnEeHHbIX HA KOMMEHCcaLM0 BO3AENCTBUS
n/unu nocneacTBnA BO3AENCTBUS NMOBPEXIAOLLErOD
akTopa. TrunoBown NaTonNornyeckuit NpoLece

xapakrepusyercda: CTEPEOTUNMHOCTLIO,

YHUBEPCAJIbHOCTbLH), oTHOCUTENLHBLIM
NONIM3TUONIOrM3MOM U AYTOXTOHHOCThIO,
3KBU(YMHANBHOCTLIO, a TAKXKE XapaKTEPHOU
OHTOreHeTn4yecKou AMHaMUKOMN.

Laxuu B. 10., 1981



LLIOK KAK MPOBJIEMA KPUTUYECKIX COCTOAHUM

«Tpunaga cMepTmn»
Koarynonatug pral P

[Mnotepmus

MeTabonnueckmmn
XaocC

DHEepruyeckKkum
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[ Mnokcus

AxktuBauuna CPO

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.



..efforts to enhance tissue oxygenation during severe sepsis
have proved ineffective, and a growing body of evidence
indicates that mitochondria contribute significantly to the
pathogenesis of sepsis-induced MODS. In addition to

M i t m h ﬂ n ﬂ r i m sepsis-induced mitochondrial dysfunction contributes to

organ injury through accelerated oxidant production and by
_ _ promoting cell death. Advances in our understanding of the
Crouser E.D. Mitochondrial mechanisms of mitochondrial damage and in its detection

dysfunction in septic shock and could revolutionize the management of this devastating
multiple organ dysfunction syndrome. disease.

oo Sndridhcec ...YCWJIMS O TTOBBIIIEHUIO OKCUTCHAIINU
b e b 4(5-6):729-741. TKAaHEN BO BPEMSI TSHKEJIOTO CEICHCa,

oKa3aanch Hed(pPeKTUBHBIMU, U Bce OOIbIIIEe

KOJIMYECTBO JI0KA3aTeIbCTB YKa3bIBACT HA TO,

: YTO MUTOXOHJPHUH BHOCST 3HAUUTEIbHBIN
BKJIa]l B TTATOI€HE3€ CENCHUC-UHIYIIMPOBAHHBIX
MODS. B nononHenue K JUCperymsiuu
MeTaboIM3Ma KUCI0poia, CEICHC-

" &  HHAyIYMpPOBaHHAs MUTOXOHJpHabHas

IuCcYHKIMS CIIOCOOCTBYET TpaBME OpraHa 3a

CUYET YCKOPEHHOI'0 MPOU3BOACTBA OKUCIUTEICH

1 ruoenu KieTok. IIporpecc B HaleM

3-HOBPEKICHUS

MHUTOXOHJAPHIH MOKET PEBOTIOIMOHU3UPOBATH

YIOpPaBJICHUE HAJ DTOM pa3pylIMTECIbHOU

00J1€3HbIO.

\V,
ViU

dysregulation of oxygen metabolism (“cytopathic hypoxia’),
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Bench-to-bedside review: Sepsis - from the redox point of view BOCCTa H O B MTen b H b Ix
Michael Everton Andrades, " Arian Morina,? SneZana Spasié,® and Jvan Spasojevic® n 03 M u" ﬁ

A central paradigm in organ dysfunction is the concept of tissue hypoxia; the failure to adequately

supply organs with oxygen. Dare A.J., Phillips A.R.J., Hickey A.J.R., Mittal A., Loveday B., Thompson N.,
Windsor J.A. A systematic review of experimental treatments for mitochondrial dysfunction in sepsis and multiple
organ dysfunction syndrome. Free Radic Biol Med. 2009;47:1517-1525.

Author information & Copyright and License information

TKaHeBas rMNOKCUA — 3TO CrieACTBUE HapYyLIEHUA UCMOMb30BaHMA KIETKOW
Kucnopoaa, a He pe3ynbTaT HeageKBaTHOM AOCTaBKMU, TaK Kak CyLiecTByeT
CBAI3b MeXAy NeTanbHOCTLI U MUTOXOHAPHANbLHOWU ANCHYHKLNEN

U CHUXeHUeM cuHTesa ATO.

Pubbiied T | lantioxidant sepsis

Fink MP. Cytopathic hypoxia: mitochon e S——————
dysfunction in sepsis. Crit Care Clin. 2(
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Brealey D., Brand M., Hargreaves I., Heales ¢
Singer M. Association between mitochondrial ~ S®arch results
Lancet. 2002;360:219-223. Items: 1 to 20 of 4279

Galley H.F. Bench-to-bedside review: targeting antioxidants to mitochondria in sepsis. Crit Care.
2010;14:230.
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Unsuspected task for an old team: Succinate, fumarate and
other Krebs cycle acids in metabolic remodeling

Paule Bénit> ®, Eric Letouzé®, Malgorzata Rak® ®, Laetitia Aubry®, Nelly Bumichon® , Judith Favier |
Anne-Paule Gimenez-Roqueplo® ’, Pierre Rustin® °

Lancet. 2010 Oct 16;376(9749):1354-61. doi: 10.1016/S0140-6736(10)60575-2. Epub 2010 ¢ HGO)KM,D.aHHaﬂ 3anaqa JJ,J'Iﬂ CTapOI‘/‘I KOMaH[J,bI
Ei:;::,:i[i:i:ﬁvances and future perspectives. CYKLMHAT, (*)yMapaT 1 APYTYe KICTOTbI LKA
Author information  VIHTEHCVBHAS Tepanus: goctker Kpebea npu metabonnyeckom pemozenpoBaHiu

Abstract Ha Oynyliee

Intensive care offers a standard of monitoring, intervention, and organ support that cannot be readily delivered in a general ward. Its expansion in the
past few decades, including the creation of emergency and ocutreach teams, emphasises that intensive care has an increasingly prominent role within
the hospital. Although outcomes are clearly improving, intensive care remains a nascent specialty in which we are still learning how to harmess a
powerful ability to manipulate physiology, biochemistry, and immunclogy to achieve best outcomes for the patient. The results of many multicentre
studies have not lent support to, or have even confounded, expectations, drawing attention to several issues related to patient heterogeneity, trial
design, and elucidation of underlying pathophysiclogical processes. However, these results have generated constructive introspection and
reappraisal of treatments and management strategies that have benefited the patient. In addition to the medical, financial, and logistical challenges in
the future, exciting opportunities will arise as new developments in diagnostic tests, therapeutic interventions, and technology are used to exploit an
increasing awareness of how critical illness should be managed.

PeaHvMaLmm ocTaeTcs elle 3apoxaatoLlencs cneunanbHOCTb, B KOTOPOW Mbl BCE ELLE YYMMCS, Kak

MCNOSb30BaTh MOLLHYIO COCOBHOCTE MaHMYIMPOBaTE-ONSMOROFMEN, Broxummen 1 UMMYHONOTMEN

ANA OJOCTUXEHUA HauUny4Lwnx pedynibTatoB And Hallnux naymMeHTOB.
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Restoration of energy supply & metabolism M S
. Singer

o RESOLUTION OF ORGAN FAILURE

Lancet. 2004 Aug 7-13:364(9433):545-8.

Multiorgan failure is an adaptive, endocrine-mediated, metabolic response to
overwhelming systemic inflammation.

Singer ]\a‘[l= De Santis V. Vitale D, Jeffcoate W.
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Succinate, an intermediate in metabolism, sigmnal transduction,
ROS, hypoxia, and tuMmorigenaesis

Las=zlo Tretters- ds . Bl sAppjla Patocs?®, Christos Chinopoulos=- ©
+ S howw o re

doi: 10 1016/ _ bbabio . 2015 03 012

Get rights and content

Highlights

Succinate is at the cross-road of sewveral metabolic pathwaws.

Succinate is involved in thhe formation and elimination of reactive oxygen spaecies.
Succimnate is also invoalbved 1im epigenaetics and tuMmongenesis .

Succinmnate plays a role im endo- and paracrimne moduualation amnd imflamrmation .

WiWe rewview succinate as a metabolite or a signal.

CyKUMHAaT, NMPOMEXKYTOYHbIN B 0BMeHe BELLEeCTB, CUrHanbHas
TpaHcOYKLUWA, poc, TMNOKCUA, U OHKOreHes

- ] %, . - - — - -
Nacno Tpetrepom® @ . B4 Aqryna Patocs®, Kpuctoc Chinopoulos® ©
+ lMokazaTe bonswe

gor:10.1016/J _bbabio. 2016.03.012 Monyuute Npaea u
Marepuanam

OCHOBHBIE MOMEHTBI

+ CYKUMHAT HaXOQWTCA Ha NepeKpecTke HEeCKONbLKMX NyTerd MmeTabonuama.
CyKUMHaT yd4acTeyeT B (DOPMUPOBAHWUM M NTMKBWMOALWMW aKkTMBHLIX DOpPM KMCNopoaa.
CyKUMHAT Takke 3aHuMaeTCA 3NMreHeTUKa U OHKoreHes.
CyKUMHAT urpaeT ponb B 3HO0 - M NapakpuHHOR MOAYNALKMKA U BOCNaneHue.
Mel paccMaTpyMBaeM CYKUMHAaTAa B KadecTBe MeTabonuTa N CUrHan.
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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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JlykbsiHoBa J1./[. Natonor. ¢dusmonor. u akcnepum. tTepanus, 2011;1:3-19.
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deHOMEH aKTUBHOIMO OKUCNEHMS CyKLMHATa Nony4un Ha3saHue
« / , Buonorunyeckoe 3Ha4eHvne
KOTOPOTO 3aKNo4aeTcs B ObICTPOM pecuHTese ATO KneTkamu 1 NOBbILLEHWN

WX aHTUOKCUAHTHOMN 3aLLMTbI. b. Kpebc, 1961

Biochern, J. (1961) 79, 537

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

By H. A, KREBS, L. V. EGGLESTON axp A, D’ALESSANDRO
Medical Research Council Unit for Research in Cell Melabolism, Department of Biochemistry,
Universily of Oxford



Journal of Thoracic Disease

) Thorac Dis. 2016 Jut; 57y £s< MIETAOONIMYECKAS peéaHnMmauusa npu cencuce.
et HeoOXOAMMBIN LWAr AanbLlie reMoauHaMUKn?

Metabolic resuscitation in sepsis: a necessary step beyond the
hemodynamic?

Heitor Pons Leite®! and Licio Flavio Peixoto de Lima2

Adequate hemodynamic resuscitation is not enough for survival.

Mitochondrion-target therapy is being regarded as a reasonable and promising strategy to prevent,
mitigate or reverse MODS and reduce sepsis mortality. This intervention might be named
“metabolic resuscitation”.

AfekBaTHOe BOCCTAHOBJIEHME reMOAUHAMUKN He AOCTAaTOMHO ANSl BbIKUBAHMS.

MuTOXOHOPWUK-HaNpaBneHHas Tepanus pacCMaTPUBAETCA B KAYECTBE pasyMHON U
NepcneKkTMBHOM cTpaTernn Ans npeaoTBpaLleHns, cmardeHns unm obpartHoro passutus CCBP #
YMEHbLLEHUA CMEPTHOCTM OT Cencuca. JTO BMELLATENbCTBO MOXET BbITb Ha3BaHO
“MeTabonunyeckon peaHnumaumen’.
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Experimental treatments for mitochondrial dysfunctiomn imn
sepsis: A narrative rewvieww

Suilang Aheng,. Juanjuan Lwu, Jingdas Huang, Dan Xiang, Meivan Xie, and Qivi Seng

Drug categories Reference Drug categories Reference

Drugs related to Drugs of

miitochondrial matrix mitochondrial

and respiratory chain antioxidanmnt and free
radical scavengers

Succinate [<4,5] MitoC [27-29]
Glutamine [6-10]  Szeto-—Schiller [3,30]
peptides

ATP-MgCIL, [11,12] PMO(ll) porphyrin [3O]

Carmitine [13-15] GSH [31-33]
Coenzyrme O [ 16,17] M-acetylcysteine [34.,.35]
Cytochraome C [ 18-20] MNOS imhibitors [3E5—a1]
Caffeine [21,22] Tem pol [42-49]
Thioctic acid [23,24] Pyruwvate [3,.50-54]
rbhTFEAM " MNaHS [25,.26] HO inducer -[55—5?]

Drugs related Hormone therapy for

to mitochondrial septic Mmitochondria

membrane stability Glucocorticoid [66,67]
Cyclosporin A/ MNMINMS11 [98-54] Insulin [&6,68-70]
Tetramethwlpyrazine [&5] Melatonin [ 1.,72]

MNOS = MNitric oxide synthase; rhTFRFAM = Recombinant human transcription factor;

MaHS = Sodium hydrosulfide, HO = Heme oxygenase, GSH = Glutathione;
ATPFP = aAadenosine triphosphate
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J Transl Med. 2015; 13: 253. PMCID: PMC4523956
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Trauma/hemorrhagic shock instigates aberrant metabolic flux through glycolytic
pathways, as revealed by preliminary 13C-glucose labeling metabolomics

Angelo D'Alessandro.® Annie | Slaughter,® Erik D Peltz, Ernest E Moore. Christopher C Silliman. Matthew Wither.
Travis Nemkow, Anthony W Bacon, Miguel Fragoso, Anirban Banerjee, and Kirk C Hansen™

Author in
Conclusions
These preliminary results are consistent with observations we have recently obtamned mn humans, and expand
upon our early results on rodent models of trauma and hemorrhagic shock by providing the kmetics of
glucose fluxes after trauma and hemorrthage. Despite the preliminary nature of this study. owing to the limuted
number of biological replicates. results highlight a role for shock. rather than trauma alone. m eliciting
syvstemic metabolic aberrations. This study provides the foundation for tracing experiments i rat models of
trauma. The goal 1s to improve our understanding of substrate specific metabolic derangements m
trauma'hemorrhagic shock. so as to design resuscitative strategies tailored toward metabolic alterations and

the seventv of trauma.

Electronic supplementary material

The online version of this article (do1:10.1186/512967-015-0612-z) contams supplementary matenial. whach 1s

available to authorized users.

Kevwords: Lactate. Acidosis. Succmate. Gluconeogenesis. Glutammolvsis. Mass spectrometry

LLeAb-YAYHLLIUTD HOLLE MOHUMAHME KOHKPETHBIX METABOAMYECKMX
PACCTPOMCTB CYDCTPATA (FTAKOKO3bl) NPU TPABMAX/TEMOPPArM4€CKOM

LLUOKE, AAGd AOMOAHEHMA B KOHCTPYKUMKN PEAHMMAUMOHHbBIX CTCITeFl/Il;L
AAAMTMPOBAHHbBIX K METADOANYECKUM MIMEHEHMIM U TIKECTH TOABMbI.
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Mitochondrial Complex Il Prevents HypoXic but Not Calcium- and Proapoptotic
Bcl-2 Protein-induced Mitochondrial Membrane Potential Loss—

Brian ./

and Mun

Mitochondrial membrane potential loss has severe hioenergetic consequences and contributes to many human diseases
including myocardial infarction, stroke, cancer, and neurodegeneration. However, despite its prominence and importance in
cellular energy production, the basic mechanism whereby the mitochondrial membrane potential is established remains unclear.
Our studies elucidate that complex Il-driven electron flow is the primary means by which the mitochondrial membrane is
polarized under hypoxic conditions and that lack of the complex Il substrate succinate resulted in reversible membrane potential

loss that could be restored rapidly by succinate supplementation.

[ToTepst MUTOXOHOPWUANBEHOTO MEMBPAHHOIO NOTEHLUMANA UMEET CEPbE3HbIE
BroaHepreTUyeckne NOCNeacTBna 1 cnocobCTBYET MHMDAPKTa MUOKapaa, MHCYIbTa, paka 1
HenpoaereHepauumn. Hawe nccrnegoBaHune BbISICHWUII0, YTO YNpPaBnsieMbIv MOTOK
anekTpoHoB |I-komnnekca gengetcs OCHOBHbLIM CPeACTBOM, ¢ MOMOLLbK KOTOPOro
MUTOXOHAPWAaNbHas MeMdbpaHa nonsapu3yeTcs B YCNOBUSAX TMNOKCUM U HEAOCTATOK
cybcTpaTa cykumHaTa B komnnekce |l BblnnBaeTcs B peBEPCUBHbLIE MEMOPaHHbLIE NOTEPU

noTeHUMana, kKoTopble MOFyT-ObiTs-OsteToo-BoceTaroBrReHs-TORBKO NyTeM A00aBOK
CYKUUHATA.
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MbI 0GHapYXunK, 4TO AOMOMHEHWE B KNETKM 3K30rEHHOrO CyKLMHaTa MOXET BOCCTAaHOBUTL AWM npu
HW3KOW HanpsHKeHHOCTM kucnopoaa. Ctpaterum nogaepxanus || komnnekca Ans coXpaHHOCTM YHKLAN
MWUTOXOHAPWIA NPU MMMOKCUM AIBNSIOTCA NEPCNEKTUBHbLIM CPEACTBOM ANSA NeYEHUs ULLEeMUM-
accoUMMPOBAHHOW OpPraHHOW AUCHYHKLWM.

Mitochondrial Complex Il Prevents Hypoxic but Not Calcium- and Proapoptotic Bcl-2 Protein-induced Mitochondrial
Membrane Potential Loss. J Biol Chem. 2010 Aug 20; 285(34): 26494-26505.
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Published online 2016 Aug 9. doi; 101038/ ncomms 12317

Cell-permeable succinate prodrugs bypass mitochondrial complex |
deficiency

jer,1:23 Sarah F|-—I1 Rhonan Ford 4f1| hasl Karlss
WA sch. g

Magnus H'||'|" on, 12 Hans Fliri.? and E |-|I EI|||-—|1 .10

B nporpamme, rae u3 6onee 50 pasHbix nekapcTB Obinu pa3paboTaHsl,

CUHTE3MPOBaHbI 1 OLeHeHbI 4 npenapara Ha ocHoe CYKUWHATA ans
KNeTO4YHOM NPOHULIAEMOCTU U CMOCOOHOCTU NoAdePKMBaTh
OblXaHue B YenoBeYecKuUX KneTkax nepucepuyeckon KPoBu ot
300POBbIX JOHOPOB (TPOMOOLINTLI U MOHOHYKMEAPBI). TpK KOMMNO3ULUK
Obinu oTtobpaHb! Ans AansHenwen oueHkn: NV101-118 (NV118,
diacetoxymethyl cykumraT); NV10+=189NV489; one-(1-auetokcun-atun)
cykumHaTt) n NV101-241 (NV241, 1-acetoxyethyl acetoxymethyl
CYKLIMHAT).
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Published online 2016 Aug 9. doi: 10.1038/ncomms 12317

PMCID: PMC4980438

Cell-permeable succinate prodrugs bypass mitochondrial complex |
deficiency
Johannes K. Ehinger,®"23 Sarah Piel,"? Rhonan Ford,* Michael Karlsson, ' Fredrik Sjovall, ' Eleonor Asander

Erostner, 2 Saori Morota, ' Robert W._ Taylor ® Doug M. Tumbull,® Clive Comell # Steven J. Moss,” Carsten Metzsch 2
Magnus J. Hansson, "2 Hans Fliri.? and Eskil Elmér'21?

MbI Jenaem BbIBOA, YTO
00CTaBMNEHHbIN CyKUMHAT 00xoauT |
y4aCTOK OblxaTenbHOW Lenu u
noanepK1MBaeT 3NeKTPOHHbIN
TpaHcnopT |l yyacTka, Kak u
MEMOPAHHbIN MOTEHLIMAN U CUHTES

AT®. Jta cTpaTerna npeanaraet
noTeHunanbHoe oyayiyee
Tepanum MeTadbonnyeckon
AeKoMneHcalunmn us-3a
MUTOXOHAPUANbLHOW

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

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

Rudiger &', Singer M.

Author information

Abstract

Septic shock is characterized by circulatory compromi=se micracircnlatnry altaratinne and mitechondrial damane which all radoea callular anarow nendyction.
In arder to reduce the risk of major cell death and a rgans
may survive in a non-functioning hibernation-like co TaM n OKa paCCManM Ba mT V.
Sepsis-induced myocardial dysfunction is commaon

attenuation ofthe adrenergic response at the cardic ' ' ' -actile
proteins. All these changes are mediated by cytokin nepcneKTM B bl Il lingis
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. Advance Ay 3 z e i intern/ent 3 3 in3 i i i ifuti

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

ABaHCbI MOTIyT TakKXeé UCXoaAuTb OT MeTabornn4yecKknx
BMelWlaTeJIbCTB, TAKUX KaK nMpyBaT, CYKUNHAT UJIn
3dM€EéHbl BbICOKUX 003 UHCYJINHA. Bce 3T noTeHUManbLHO
BbirogHbieé KoHUenumm TpGGyI-OT TWaTesibHOro

TeCTUPOBaHUA nepepn peanusauven B NnoBCceaHEBHOU
KIMTMHNYECKOUN NnpaKkTuke.




Byayiiue TeparneBTHYeCKUue MOIX0IbI
MOTYT OBITh 00BEIUHEHBI CO CTPATErUsIMH,
KOTOpBIE MOKa3bIBAIOT 3((HEKTHUBHOCTH
MHUTOXOH/IPHAJIbHBIX CYOCTPaTOB
(HarrpuMep, KapHUTHHA, CYKIMHAT, MQCl
2 —AT®, xkosH3UM Q, O-TUIIOEBAs
KHCJI0TA), aHTHOKCHIAHTBI U TIOTJIOTUTEH
panukanoB (Hapumep, MitoQ, SkQ, N-
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Energy crisis: the role of oxidative phosphorylation in acute
inflammation and sepsis
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Future therapeutic approaches should

inhibition of ETC flux & proton pumping target OxPhos and could be combined
d with strategies already in place that show
AW m depolarization some efficacy. Several mitochondria-
J targeted therapies have been tested
oy depletion including treatment with mitochondrial
Kputndeckoe CHUXEHUE MUTOXOHAPHATILHOTO MEMOPAHHOTO substrates (e.g., camitine, SUccInate,

MgCI2-ATP), cofactors (e.g., coenzyme
Q, a-lipoic acid), antioxidants and ROS
scavengers (e.g., MitoQ, SkQ, phenyl-tert-

MIOTEHIMAJIA U MTAJICHUE YPOBHEU YHEPTUH B OPraHaX -
MHUILEHAX, MOXKET IPUBECTHU K OTKa3y OpraHa u CMEPTHU

(uepnbie cTpenku). OcTaercsi N0KA3aTh, YTO butylnitrone, N-acetylcysteine, Tempol),
HEIOCPECACTBCHHAA AaKTUBAIIUA AbIXATCJIbHBIX KOMILJICKCOB, and membrane stabilizers (e.g.,
BOCCTAHABJIUBAKIIUX pochopuinpoBaHme (3ejieHble cyclosporine A, melatonin), which restore

CTPEJIKH) SIBJISIETCS CTPATErH4eCcKHM HANPABJICHHEM. mitochondrial function to some extent).
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SAKNNIOYEHWE

CoBpemMeHHast MUHTEHCUBHaAS
Tepanung LUOoKa AOMKHA YYNTbIBATb
rnaBHyo Lenb — ad)heKkTMBHOE
yCBOEHMWE KUCnopoaa, KoTopoe
OOCTWXMMO TOJTbKO NMPHU

YyY4a4CTUUN CYKUWNHATOB.

CykumHatbl B OPUT aonxHbl
Ha3HavyaTbCA nauuMeHTam B
KPUTUYECKOM COCTOSHUU
DYTUHHO.

MbI gaBHoO yxe cobaky crenu!
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