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Time is Brain
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Dajas-Bailador F. et al. microRNA-9 regulates axon extension and branching by targeting
Map1lb in mouse cortical neurons // Nat. Neurosci. 2012. Vol. 15, Ne 5. P. 697—699.
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CbIBOpOTO‘-IHbIe dyTOAHTUTEJ1a KaK
AnarHoctmn4yeckKkme m nporHoCTnHeCKme MmapkKkepbl

Anti-GFAP and GFAP break Bbicokas Zhang et al. 2014
down products (BDPs) pekomMeHAauus,
BbICOKOE Ka4yeCcTBO
AOKa3aTtenbCTBa
Anti-BMP (basic Cnabasn Ngankam et al. 2011
myelinprotein) pekoMmeHaauumsa, cnaboe
Ka4yecTBO
AOKa3aTesibCTBa
Anti-PL (phospholipid) Cnabasn Ngankam et al. 2011
pekoMmeHaauumsa, cnaboe
Ka4yecTBO
AOoKa3aTtenbCTBa
Anti-NMDA and CpeoHum Goryunova et al. 2007
Anti-AMPA NPOrHOCTU4YECKUMN

havTon



CbIBOPOTOUYHbIEe ayTOaHTUTESNA Kak AUAarHOCTUYEeCKue U
NPOrHoCcTU4YecKkue Mmapkepbil
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Zhang, Z.; Zoltewicz, J.S.; Mondello, S.; Newsom, K.J.; Yang, Z.; Yang, B.; Kobeissy, F
Guingab, J.; Glushakova, O.; Robicsek, S.; et al. W. Human traumatic brain injury

induces autoantibody response against glial fibrillary acidic protein and its breakdown
products




dPaKkTop pocTa aHOoTenuNA
coCyanoB U MHFIMOUTOP pocTa

JHAaoTenusa cocyaosB
« CooTHoweHne VEGF/VEGI urpaet KNUHUYECKYIO
porb B NporHo3se 6onbHbIX ¢ UMT. 3HaueHne

nokasartend 2.366 Ha 7-u aeHb nocrne YMT
ABNAETCA NPegnKTOpOM HaunydLliero ncxoga.

M. Li et al. / Clinical Neurology and Neurosurgery 144 (2016) 7-13
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Fig. 2. Dynamic changes of circulating VECF (A) and circulating VECGI (B) in TBI patients.



Cleaved-Tau (C-Tau)
PacwenneHHbIN tau-0enokK

MwuKpoTybyno-accounmpoBaHHble tau-6erku
(MAP-Tau) — 3TO Oenkun, cocpegoTo4YeHHbIE B
akcoHax. (48 kDa to 67 kDa)

[1lpoTeonuTmnyeckoe
paculennenme —
calpain-1 and caspase-3
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TeYeHMe nepBbIX 24 Y
YPOBEHb c-tau
noBblllaeTcd = B 40
TbIC. pa3

O SITORh X OT WO 3

\

Obpa3syoTca nonunenTuabl — pacwensreHHble tau-benku
(7 kDa and 50 kDa)



Cleaved-Tau (C-Tau)
PaclienneHHbIN tau-0enokK
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Microtubule-Associated Protein 2
(MAP2)
MukpoTyoynsapHbIN KUCTbIN
NPOTEeuH

* MAP-2 MOXeT paccMaTpmBaTbCs KakK
neHapuT-cneundpnyecknmn 6enok n MoXxeT
yKasblBaTb Ha NoBpexaeHne OeHOpPUTOoB.
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[loTeHuManbHbIM OMOMapKepbI

pNF-H Neuron Neuronal injury Blood levels of pNF-H levels showed significant
(Phosphorylated correlations with the level of consciousness and CT findings
Neurofilament H)

NSE Neuron Neuronal injury Neuron-specific Elevated blood NSE levels have
(neuron-specific been linked to poor outcome in severe and mild TBI

enolase)

SBDP120 Axons and | Delayed apoptosis Underlying cell death mechanisms
(caspase-3-generat | presynapti

ed) c terminals

SBDP150/SBDP145 | Axons and | Acute necrosis High level is associated with worse Glasgow

(spectrin presynapti | Coma Scale (GCS), longer ICP elevation, and poor outcome
breakdown c terminals | following TBI

products)

(Calpain-generated

) all-spectrin

proteolysis




LlepebpanbHbI MUKpOOUaAnNus3




LlepebpanbHbI MUKpOAMaANu3

Mapkep ana... buomapke XapakTepucrtuka
p

OHepreTuyeckn [roKo3a | NPU MTMMNOKCUX U ULLEMUUN
U meTabonuam

Nakrar T NPU FTMNOKCUMX N ULLeMUmn

MupyBaT | Npy rMNOKCUM U ULLEMUU

Naktat/[In 1 NpU rMNOKCUN N ULLEeMUUN = JTYYLLUN

pyBaTt Mapkep aHa3poOHoro metabonusma
KneTo4yHbIN Mmuuepon [Mpu gecTpyKUUU KNETOYHbIX MeEMOpaH
cTpecc U BblpaboTKke cBOOOAHLIX paauKanos

mytamat 1 npu rMnoOKCuUu v NWeMuun; ykasbiBaeT
Ha 3KCAaUTOTOKCUYHOCTb



[ToTeHUMaNbHbLIN

bnomapkepsbl

Biomarker Significance Reference
Serum albumin BBB disruption Blyth et al., 2009 [212]
Hemoglobin subunit a and Red blood cell degradation Babu et al., 2012 [213]
Serotransferrin Free iron in the brain tissue Park et al., 2011 [214]
Creatine kinase B-type Enhancing predictive sensitivity of S100B as a biomarker ~ Bazarian et al., 2006 [215]
Cystatin C Increased autophagy Lwetal., 2013 [216]

Apolipoprotein A-1 and E

Membrane remodeling due to cellular trauma

Mahley et al., 2012 [217]

a-2-HS-glycoprotein (Fetuin-A)

Systemic response to cerebral injury

Wang and Sama et al., 2012 [218§]

Complement C3

Activation of the innate immune response to injury

Ducruet et al., 2009 [219]




Cho — meTabonunyeckuin
Mapkep MemMobpaHHOoro
CUHTE3a U paspyLLEHUS

Cr — Mmapkep aspobHoro
MaTabonmM4eckoro nyTu
NAA — mapkep
HeWpoHanbLHOW NMIOTHOCTM
La — Mapkep aHaspobHOro
rmuKonunsa




Brain-on-chip TexHONormu
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Brain-on-a-chip microsystem for investigating traumatic brain injury: Axon diameter and
mitochondrial membrane changes play a significant role in axonal response to strain injuries
Jean-Pierre Dollél, Barclay Morrison 1112, Rene S. Schloss1 & Martin L. Yarmush



BbiBOAbLI:

OnpepneneHve n aHanms
«MnaHenn buomapkepoB»
npeacTaBnseT Bpadam u
nccnegoBaTendam YHUKanbHYH0
BO3MOXHOCTb MpX MNOMOLLIN
aHanusa KpoBu 3a
OTHOCUTESTbHO KOPOTKUIA
NPOMEXYTOK BPEMEHMH,
onpenenuTb TAXKeCTb U
MeXaHN3M NoBpeXaeHus,
YTOYHUTb MOKa3aHUA K
OOMONMHUTENBbHBIM MeTo4aMm
obcnenoBaHuS, BbIABUTb
nporpeccupoBaHmne
naTonornyeckoro npotecca u
BO3MOXHbl€ OCITOXHEHUS,
oueHNTb 3P PEKTUBHOCTL
rie4eHund, NporHo3npoBaThb
ncxoabl UMT.




BbiBOAO
bl:

- [Mlomunyiame, ceHbOp, - 803pPa3us
CaHyo, - mo, Ymo mamM euOHeemcH,
eoece

He eeJiuKaHbl, a eMpsiHbIe
MeJibHUUbI; MmO e, Ymo 8bl
rnpuHuMaeme 3a ux pyku, - 3mo
KpbIibSi: OHU Kpy>kKamcsi om eempa
u npusoosim e deUXeHue
MeJsibHUYHbIE XXepHoesa.

Murenb oe CepBaHtec CaaBeapa.
«XUTpoyMHbIn nganoro flon Kuxor
NamaHuckumn»
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