rOCYZlapCTBEHHOC 610].1)!(81'![08 VApeXKOECHHCE

3NPABOOXPAHEHHSH MockoBcKO¥ 0OnacTH
MockoBekui 00IaCTHO HaydHO-HCCIEA0BATEILCKAMN
KIHHHYE KM HHCTATYT M. M.O. BliajuMupckoro

Buexnerounas /JIHK xak panaun
" IpemuKTOp Pa3BUTHS CHCTEMHOTO
BOCHAJIMTEIIBHOTO OTBETA U OCTPOIO
[TOYEYHOTO ITOBPEKIACHUSA Y OOJIbHBIX

[IOCJIE OIIepallMM HA CEPILIE

bopucos K.10., ®uaunnosckasi 7K.C., 3adeanna T.C., ' pedenunkoB O.A.,
3unoBkuH P.A., lllankuu ML.A., JIuxsanues B.B.



» CTepHIIbHOE BOCITAJICHHE MOXKET OBITh BBI3BAHO
ACCOIMMPOBAHHBIMU C MIOBPEKICHUEM
MOJICKYISPHBIMH JaCTHIIAMU (Damage-
. assoclated  molecular  patterns, DAMPs),
KOTOPBIE BBICBOOOXKIAIOTCI H3 YMHUPAIOIINAX
KieToK. oeakamu, nunujgamu, AT®O u JIHK

Piccinini A.M., Midwood K.S. DAMPening inflammation by modulating TLR signalling. Mediators Inflamm. 2010

» Buexnerounas JITHK B kpoBOTOKE mpeacTaBiIcHa
MuTtoxoHaApuanbHou JIHK u anepnon JJTHK



» Konneatpanus BHekJaeTouHor JIHK mnoBwimaercs
IpU. CEIICHCE, HUIIEMUYSCKOM HHCYIbTE, dMOOJIUHU
JICTOYHON apTepuH, OHKOIATOJIOTWH, UH(PAPKTE
MHOKapJia U TSKEIbIX TPaBMax

.;._';':?._Jahr S. et al. DNA fragments in the blood plasma of cancer patients: quantitations and evidence for their origin
~ from apoptotic and necrotic cells. Cancer Res. 2001; 61: 1659-1665.

-éiﬁi N.W. et al. The value of serial plasma nuclear and mitochondrial DNA levels in patients with acute ischemic
_ stroke. Clin. Chim. Acta. 2011; 412: 476-479.

Kung C.T. et al. Plasma nuclear and mitochondrial DNA levels as predictors of outcome in severe sepsis patients
in the emergency room. J. Transl. Med. 2012; 10: 130.

Arnalich F. et al. Plasma levels of mitochondrial and nuclear DNA in patients with massive pulmonary embolism
in the emergency department: a prospective cohort study. Crit. Care. 2013; 17: R90.

Gonzalez-Masia J.A. et al. Circulating nucleic acids in plasma and serum (CNAPS): applications in oncology.
Onco Targets Ther. 2013; 6: 819-832.

Yamanouchi S. et al. Plasma mitochondrial DNA levels in patients with trauma and severe sepsis: time course
and the association with clinical status. J. Crit. Care. 2013; 28: 1027-1031.

Wang L. et al. Plasma nuclear and mitochondrial DNA levels in acute myocardial infarction patients. Coron.
Artery Dis. 2015; 26: 296-300.

Nakahira K. et al. The roles of mitochondrial damageassociated molecular patterns in diseases. Antioxid. Redox
Signal. 2015: 23: 1329-1350.



» Helitpoduiibl OMHUME 13 IIEPBBIX pearupyroT Ha
DAMPS, T.x. ABIISIFOTCS KIFOYEBBIMHA B Pa3BUTHH
BOCIIAJICHUSA Sycaponmiecan

KneTka

®opmuri- Ba"—rﬂea"‘f"b' MuToXOHAPU- %pm"qn'
nentugsr _Has aﬂ% nen sn
TLRO—¢ ™\ i~ FPR1
Hetitpodun N > 2 XemMoTakcuc

Ocrpas BocnanurenbHas peakums

Zhang Q., Raoof M., Chen Y., Sumi Y., Sursal T., Junger W., Brohi K., Itagaki K., Hauser C.J. Circulating mitochondrial
DAMPs cause inflammatory responses to injury. Nature. 2010; 464: 104-107.



Anepnas JHK (aJHK)?




» [Ipu rubenu KJIeTKu Majao CBOOOIHOM
MUTOXOHApHaNbHOU JIHK

» Conepxanue sJIHK B kiieTke MHOTOKpaTHO
. Qoublle, HO OHA IPYrOM CTPYKTYPEI

» a/IHK moocem svicmynams 6 ponu DAMPS
npu onpeoenenuvix ycaosusnx !!!

250 1 4 2501 &
X
£ 200 T = 2007
c 5
= )
2 150+ @ 1507
: 5
-~ X
s 100+ © 1001
0 ©
T ©
n 50" 0 501
O O
0" 0 -
fMLP GM-CSF nDNA GM-CSF mtDNA GM-CSF fMLP GM-CSF nDNA GM-CSF mtDNA GM-CSF
+NDNA +mtDNA +NDNA +mtDNA

A.C. Ilpuxoovko, M.B. Bumywxkuna, JI.A. 3unoexuna, E.H. Ilonosa, P.A. 3unoexun. Ilpatimuposanue netimpoghuios uenosexa
Heobx00umo 013 ux akmueayuu snexiemoynou JJHK. buoxumus. 2016, 81 (6): 793 — 799.
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LFAT-ICAMI

VLA4—VCAMI

o, B,-integrin-MADCAMI PECAMI
Selectins SRC kinases CD99%
PSGLI Selectin PI3K MACI JAMs ICAMI
VLA4 signalling | Chemokines | VAV1. VAV2, VAV3 ICAMI ESAM PECAMI?

Capture //-\ Paracellular and transcellular
E transmigration
\ Sleiwd Adhesion , |

Rolling rolling strengthening, Intravascular
e spreading crawling

Activation ——

Paracellular

>

Transcellular

'

Endothelial cells | Basement membrane

Ley K, Laudanna C, Cybulsky MI, Nourshargh S. Getting to the site of inflammation: the leukocyte adhesion cascade
updated. Nat Rev Immunol 2007, 7:678-689

v'Bocrnasenne B opraHax ¥ TKaHsIX



XapaKkTEepUCTHUKA TPYIIIL

n 59 19 20 20

ITon, M 45 (76%) 13 (68%) 16 (80%) 16 (80%) <0,017
dB, % 62+9 67+8 60+9 60+9 <0,017

Bospacr (r) 5911 5311 62+9 6110

Bpems UK 112+30 115+30 - 110+20 <0,017




Kputepunn CCBO

JIBa unu 6oJiee:

v’ Temmniepatypa tena amke 36°C mu Boiie 38°C

 v'Yacrora CEpIIECUYHBIX coKpameHuii oonee 90 B
MUHYTY

v Oppimika ¢ YJ1/] 6o1ee 20 B MEUHYTY; WU

napiyaibHOE JaBJIICHUE JIBYOKHCH yIJIepo/ia B
apTepraabHOM KpOBHU HMXKE 32 MMH(Q

v’ Uucno neikonutoB MeHee 4x10°%/n uiam 0onee
12x10%/m; wim nannaue 6oaee 10% He3pensix
HEUTPO(PHUIOB

v’ BeICOKHMIA ITOKA3aTehb MPOKAIBIMTOHNHA



Octpoe noBpexacHue nouek (OIIIT)

v Cranus «R» - Risc mo mkane RIFLE

" v'TloBsbleHne KpeaTnHUHA 1U1a3Mbl 60s1ee 50%
. OT UCXOOHBIX 3HAYECHUI



OcTpas cepJicuHast HEAOCTATOYHOCTD

| Inotropic score Gosee 5 B Teuenue 6 yacos moce
| omepanun
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Anepnas JHK (s/JHK)
B //“/ \ —— AKIIHK
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O - p<0,05 Mexay rpymnmnamMu



--------------

ROC-kpussie g1 CCBO

1

90 -
AUC 80 E_ ......
HI[HK II 0’71 70 E_ ...............
sJTHK 11 0,80 > 60F 9
aIHK IV 0,76 2 sof
s gkl
Paznuiia Mexay rIomaasiMu - =
— s/IHK
p>01 eS| ,IJ;[HK 111
......... HI[HK_IV
KnaHaHAKLH663AKHJ+I/IK Bce Ll = PO TUUE PUUT VUUY TUVE TN PUUN PUUT TAL TOY
UK 0 20 40 60 80 100
CCBO+ | 10 9 9 28 100-Specificity
CCBO- 6 11 9 26
63% 45% 50% 52%
p>0,1




aJIHK B mociieonepaiitnOHHOM MEPHUOJIE
711 mporaosupoBanus CCBO

Uunekc FOnena 0,44
AccourupoBaHHBIA KpuTepuil >16,5 HI/MII

YyBcTBUTEIBLHOCTE /8%

Cneuuduadocts 67%

>16,5 <16,5
CCBO+ 21 14
CCBO- 8 18
12% 28%
p=0,003
Odds ratio 0,3867
95% Cl 0,141 to 1,0605
z statistic 1,846

Significance level P =0,0649



ROC-kpuBsie g OIILI

100 F
0|
AUC r
— 0.60 70 3 .
}II[HK 11 0,77 ? 60 :- O ............. :
aJIHK IV 0,78 "é‘ 30 ”
PaBHI/IHa MC)KI[y IJ101IaIsIMu ” 40 ;- | |
i T
2okl 0 |- THK IV
10F [
AKIII | AKII+ 11 S T L T ST
Knamaw oyl px | B® | o 20 40 60 80 100
OIIIT+ 8 5 5 18 100-Specificity
OIl- | 11 15 15 41
42% | 25% | 25% | 31%
p>0,1




aJIHK B mociieonepaiitnOHHOM MEPHUOJIE
11 iporuosupoBanusg OI111

' Uupaekc Oxena 0,54
~ AccouMMpoBaHHBIN KpUTEpUA >23,8 HI/MII

YyBcTBUTEIBHOCTH 59%

Cnenuduanocts 95%

>25,8 <25,8
OIIII+ 15 14
OIIII- 15 37
50% 16%
p=0,008
Odds ratio 5,2857
95% Cl 1,7963 to 15,5535
z statistic 3,024

Significance level P =0,0025



ROC-kpuB

AUC
¥ aoHkn 054
~ amHKI 0,65 £
alHK IV 0,74 ;
Pazauna mexay miomagiMu ‘
sJIHK Il u s/ITHK IV p=0,02
Kanan AKLIL | ARIIT+ Bce
oe3 UK | UK
OCH+ 11 4 7 22
OCH- 8 14 13 35
58% 22% 35% | 39%

0>0,08
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100-Specificity



aJIHK B mociieonepanitnOHHOM MEPUOJIE
i1t mporao3upoBanus OCH

 Munexc Onena 0,56
} AccouMupoBaHHbIH KpuTepHii >14 Hr/MI

”  YypcTBHTENBEHOCTS 65%

Crernupuunocts 91%

>14 <14
OCH+ 15 7
OCH 6 29
1% 19%
p=0,0001
Odds ratio 10,3571
95% ClI 2,9495 to 36,3691
z statistic 3,648

Significance level P =0,0003






‘ DAMPs ‘

—> CpG Nﬁf
gTLRQ %

Healthy organism Modulators of TLR Chronic intestinal inflammation
signalling (e.g.
Induction of regulatory mechanisms: GSK3-f) Induction of Th; responses:
protection from intestinal inflammation exacerbation of the established chronic
intestinal inflammation

Anti-inflammatory

Anti-inflammatory Pro-inflammatory Pro-inflammatory

Obermeier F, Hofmann C., Falk W. Inflammatory Bowel Diseases: When Natural Friends Turn into Enemies — The
Importance of CpGMotifs of Bacterial DNA in Intestinal Homeostasis and Chronic Intestinal Inflammation. International
Journal of Inflammation. 2010: 641910




dochopunupoBaHu

B O C H aH e H I/I e NuakTuBanus

]
1

8
140-60%

185%

MoHouurt

Rom S, Fan S, Reichenbach N, Dykstra H, Ramirez SH, Persidsky Y.
Glycogen synthase kinase 3/ inhibition prevents monocyte migration
across brain endothelial cells via Racl-GTPase suppression and
down-regulation of active integrin conformation. Am J
Pathol. 2012 Oct;181(4):1414-25.



GSK-3pB u Bocmaenue

CenextuBHOE yrHeTeHne GSK-303:

v YMeHbIIEHHE CTENEHH OBPEKIEHHUS CITMHHOTO
. MO3ra, HeMTpo(HIHLHON MH(PUIETPALIIH,
arronTo3a HEMPOHOB HA MOJIEIN MOBPEKICHHUS
CIIMHHOT'O MO3Ta Y KPBIC

Cuzzocrea S, Genovese T, Mazzon E, Crisafulli C, et al. Glycogen synthase kinase-3 beta inhibition reduces
secondary damage in experimental spinal cord trauma. J Pharmacol Exp Ther. 2006 Jul;318(1):79-89.

v’ CHIKeHHE JTab0PaTOPHLIX ITPHU3HAKOB
[ICYCHOYHOHN U ITOYECYHOU HEJOCTATOYHOCTH;
CHH)KEHHE YPOBHS IIpoBocHaanTeabHoro |L-6;
YMEHBIIICHUE HEUTPODUIIBHON U
MakpodaraabHOW MUTPALMH B JIETKHUE, TOYKH U
[IEYCHb HA MOJEJIA OCTPOU KPOBOIIOTEPU Y KPBIC

Dugo L, Abdelrahman M, Murch O, Mazzon E, Cuzzocrea S, Thiemermann C. Glycogen synthase kinase-
3beta inhibitors protect against the organ injury and dysfunction caused by hemorrhage and resuscitation.
Shock. 2006 May;25(5):485-91.




GSK-3pB u Bocmaenue
CenextuBHOe yraeteHne GSK-3f3 :

| v CHIKeHHE 1a00paTOPHBIX IPU3HAKOB

| [ICYCHOYHOM ¥ MOYEYHOMN HEO0CTATOTHOCTH;
yMEHbIIIEHUE 3Kcnpeccun MPHK
IPOBOCIAINTEILHBIX MEIUATOPOB B OMONTaTaX
JIETKMX Ha MOJIEIN DHIOTOKCEMHH Y KPBIC

Dugo L, Collin M, Allen DA, Patel NS, Bauer I, Mervaala EM et al. GSK-
3beta inhibitors attenuate the organ injury/dysfunction caused by endotoxemia in the rat. Crit Care
Med. 2005 Sep;33(9):1903-12.



Memory-associated signaling Memory-lacking signaling
(“Preconditioning”)

N : . (" — Insulin

- |PC Mitochondrion
ROS - IGF
— Sevoflurane
damage| , PKA — Adenosine*®

— |soflurane 1
— §-Opioid Activation < PKB | — GLP-1
— Bradykinin >‘ of respiration ' I— GS";\ -< - B,AR
— Adenosine* T P70sek | _
— Leptin PKC _SB
- CSA — Erythropoetin
- SFA J \_ROS (redox) signal - Estrogen

AJTAIITUPOBAHO M3: Juhaszova M., Zorov D.B., Kim S.H., Pepe S., Fu Q., Fishbein K.W., Ziman B.D., Wang S., Ytrehus
K., Antos C.L., Olson E.N., Sollott S.J. Glycogen synthase kinase-3beta mediates convergence of protection signaling to
inhibit the mitochondrial permeability transition pore. J Clin Invest. 2004; 113 (11): 1535-1549.



BEIBOOBI

» Jlunamuka HapacTanus koHueHTpauuu sJIHK y
. KapAUOXUPYPruu€CKUX OOJILHBIX, SIBISCTCS
MapKEPOM KJIETOYHOTO [TUTOJIN3a

» 1JIHK o01agaeT 1ocTaToYHOM IEHHOCTHIO B
IIPOTHO3UPOBAHUM PA3BUTHUS
IIOCJICONEPALMOHHBIX OCIOXXKHEHUN

» TpeOyeTcs maabHeHIee N3y4eHUEe POJIU
BHeKIeTOuHOM /IHK B mmarorenese cucTeMHOIo
BOCITAJIMTEIBHOIO OTBETA U €€ BO3MOYKHOI'O
IPUMEHEHHUS B KQUETCBE MPEAUKTOPA OPraHHOM
AUC(PYHKIIUHA 1 MTHPEKIIMOHHBIX OCJIOKHCHUM



biaromapro 3a
BHAMAHUE



