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Extrasynapticky p renos
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Zdroje neuroaktivnich latek

Intrasynaptic vesicular Extrasynaptic vesicular lon currents
release (spillover) release (neuropeptides) (neurons and glia)

VT - Paracrinne transmission (neurons and glia)

Non-junctional varicosities Transmitter uptake carriers Gaseous transmitters
(catecholamines) (glutamate, GABA, dopamine) (nitric oxide)




Mezibun ééna komunikace prost rednictvim difuze v ECP

Na kratkou vzdalenost Na dlouhou vzdalenost
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Difuzni parametry extracelularniho prostoru

Volume fraction o = Vgcsg / Vot

a = extracellular volume fraction
A = tortuosity
K= nonspecific uptake




Metody pro studium difuze latek v CNS

radiotracery
méreni tkarioveho odporu

optické zobrazovani (fluorescentni barviva,
pruchod/rozptyl svétla)

lontoforeticka TMA metoda v realném c¢ase (objemova
frakce, ADC, tortuozita, uptake)

Difuzné vazena MR (ADCw)




O: Jak se metody lisi a Ize vysledky
srovnavat?

TMA iontoforetickd metoda v realném  case

Meri pouze v jednom kompartmentu (  ¢asto extracelularn é)

Absolutni hodnoty difuznich parametr a
Mala oblast m éreni (50-250 um)

VySSi rozliseni

DW-MRI (ADCw)
Zobrazeni celeho mozku
NizSi rozliseni, zm ény ve velkych oblastech
Nelze rozlisit zm ény v intra- a extracelularni difuzi

Mdze odrazet zm ény extracelularniho objemu, tortuozity nebo
oboji




TMA iontoforeticka metoda v realném  case

cortex

lontophoresis
(TMA™)

o =023
h=163
K'=42x103s"

TMA*- ISM

A [TMA'] = 0.3 mM

60 s

(1= 100 nA)
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Corpus callosum




Ischemia Demyelination Transplants

Activity © \ =Piepsy
volume fraction ‘
©

Trauma

%
Inflammation é{

‘postsynaptic
membrane

Encefalopathy :
(AIDS) | Aging
Plastic changes
ECM knockouts







Zmeény extracelularniho objemu u Cx30-/-Cx43-/- mysSi p  Fi stimulaci
Resting state Activity

TMA*-ISM

neuron

A ECS volume ; Half decay time
normalized traces ,

(percentage)

— 4.0 e
10 Az/10s Cx+/+ Cx-/- 10 Hz/10s Cx+/+ Cx-/-

Pannasch, Vargova L. et al., PNAS, 2(




Zvysena neuronalni aktivita v hipokampu
Cx30-/-Cx43-/- mysi

G LT current
amplitude (pA)
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Pannasch, Vargova L. et al., PNAS, 2(




Theodosis D.T. and Poulain D.A., J. NeurophysigB87




Difuzni parametry ECP a heterosynapticka deprese
v SON potkana
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Piet, Vargova, et al., PNAS, 2004




Hypoteticky model heterosynaptické deprese v SON
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Behavioralni testovani v MWM

® Old- bad learners
m Old - good learners
A Young adults
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Svkova E. et al., Hippocampus, 2002




TMAT - iontophoresis

60 s
(/ = 80 nA)

Aged superior learners Aged inferior learners

60 s
(/ = 80 nA)

Svkova E. et al., Hippocampus, 2002




Strukturalni zniny astrocylt a extracelularni matrix
v hipokampu potkanadhem starnuti

Fibronectin CS PG

Sylovéa, Mazel, Hasendéhret al., Hippocampus, 2002




Exprimentalni poran eni tkan é — ,stab wound *

~ TMAT-ISM
lontophoresis

Eh
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Stab wound

=1mM

]

Ir1 Tr.2

A[TMA

Control

Roitbak T. and Sykova E., Glia 199




stab wound

ADC,, x 105
[cm2s™]
>0.95
0.85
0.75
0.65
0.55
0.45
0.35
<0.25

Vorisek 1., Hajek M., Tintéra J., Nicolay K., Sykova E., Magnet. Reson. Med., 2002




Extracelularni matrix
Kolageny
Glykoproteiny

Fibronektin, laminin, trombospondin, tenascin

Proteoglykany
- vazba na hyauluronovou kyselinu

Chondroitinsulfat, heparansulfat, keratansulfat,
(lektikany: agrekan, versikan, brevikan, neurokan

Adhezni molekuly a spojovaci proteiny

NCAM, polysialova kyselina, Ctrll1, Brall, LP3, Bral2




Hyaluronan-proteoglykanovy komplex ECM

versican V2
neurocan

Crtll/ -
Haplnl Brall/ Hapln4

Hapln2
carly Brain late

—_—.
development

Oohashi T. et al., J. Neurosci., Dityatev, A., Schachner, M., Nature
Mol. Cell Neurosci., 2002 Reviews /Neuroscience, 2003




Tenascin R-/-

Tenascin R+/+
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Vliv zvySené koncentrace drasliku
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Brall stabilizuje komplexy ECM v Ranvierovych za  rezech

Hyalur. acid

Bekku Y., Vargova L. et al., J. Neurosci., 2010




Dif. parametry v corpus callosum

A[TMAY] =1 mM

24 5 = 24's
(1 =200 nA) (I = 200 nA)

Bral1 +/+ Bral1 -/- Brall +/+ e

Bekku Y., Vargova L. et al., J. Neurosci., 2010




Difuzn e-vazena MR

Bral1+/+

$1: ADC\=621 um2s-1
CC: ADCy=1021 um?2s™"

Bral1-/-

$1: ADC\y=609 um?2s™"
CC: ADCyy=1308 pm2s-1

Cyy=603 ums-1
CC: ADCyy=436 pms-1

$1: ADC\y=601 ums-1
CC: ADC\y=547 ums-

Bekku Y., Vargova L. et al., J. Neurosci., 2010




ZhorSena neuronalni vodivost v Brall deficitnim CC

Bral-1 +/+ Bral-1 -/-
N1

ECM diffusion barrier

Bekku Y., Vargova L. et al., J. Neurosci., 2010



Lidska nadorova tkd n

Glioblastoma
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Difuzni parametry ECP a stupe n malignity
(WHO grade 2-4)

20
MIB-1 LI MIB-1 LI

Vargova, Homola, Zandgaik, Tichy, BeneS and Sykova, Glia, 2003




Difuzni parametery ECP a exprese ECM u astrocytom
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Difuzni parametery ECP v korovych dysplaziich
@e]glife] FCD | FCD I

2 i -

0.5 mM

A [TMA*]

24 s 24 s 24 s
(I =200 nA) (I =200 nA) (I =200 nA)

Vargova L. et al., Neurosci. Letters, 2011




Zmeény glie a ECM v korovych dysplaziich

GFAP Tenascin R Versican Brevican
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Zamecnik J. et al., Eur. J. Neurosci., 2014




Funkce ECM

strukturalni opora bunék

udrzovani stalého objemu extracelularniho prostoru
(funkce airbagu)

vytvareni perineuralnich siti — ukonc€eni ,kritickeho*
obdobi ve vyvoji — stop plasticité

funkce pfi vytvareni synapsi — uceni

depozit iontu a rustovych faktoru

zmény ECM béhem vyvoje, starnuti, astrogliozy a
ruznych patologickych stavu (tumory, epilepticka tkan,
AD)




ZAVERY |

Difuze neuroaktivnich latek je zakladem nesynaptickeho
,objemového* prenosu. Difuzi v ECP za fyziologickych |
patologickych stavu ovlivauji strukturalni zmény tkané:

Zuzeni mezibunécnych stérbin pfi zvétSeni bunééného objemu
(akutni zmény)

Zmény orientace, poctu a tloustky bunécnych vybézku
(plastické zmény)

Hypertrofie a proliferace glialnich vybézku vytvarejicich difazni
bariéry (gliéza)

Kvalitativni a kvantitativni zmény makromolekul extracelularni
matrix (chronické zmény)




ZAVERY Il

Zmeny difuznich barier mohou ovliviiovat:

Nesynapticky a zprostfedkované i synapticky prenos
Vnimavost tkané k epileptogennim a toxickym vlivum
Difuzi trofickych faktoru a léku

Produkci hormonu

Migraci nadorvych bunék

Rychlost prenosu signalu po axonech







