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Acute neuronal tissue response to anoxia

Ischemia

Intracellular [Calcium] increase

Acidification

Loss of activity

Cellular depolarisation

Exitotoxicity

Silver & Erecinska J Gen Physiol 1990
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Cardiac Arrest — Effect of CPR

1 Collapse to CPR Interval [min]
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Valezuela et al. Circulation 1997
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Heiss et al. Cerebrovasc dis 1998




Calcium flooding

EGTA BAPTA-AM
2.5 mM qomy
Nikonenko et al. Mol Pharm 2002







Why did all anti-calcic treatment fail ?

Barbiturate

Ketamine

Calcium channels inhibitors




Why did all anti-calcic treatment fail ?

Water

SW1tch

Bott]c




T-type biophysical properties

% max current

Window current

Membrane Potenbtial [mV]

Bijlenga et al. PNAS 2000
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Inhibition of T-type calcium channels during ischemia
protects neurones from delayed death.

B CTRL

[ Kurtoxin 500nM

] Mibefradil 10uM

] Nickel 50uM

p<0.01158
] Ethosuximide 0.5mM

p<0.04718
p<0.01178

p<0.00138
p<0.00209

@ Zinc TuM

g Pimozide 1uM

l Nifedipine 10 uM

p <0.001

Nikonenko et al. Mol Pharm 2005



Cell death decreases with T-type current inhibition

B CTRL
@ Kurtoxin 500nM

] Mibefradil 10uM

[ Nickel 50uM

g Ethosuximide 0.5mM
@ Zinc 1uM
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g Pimozide 1uM

] |
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T-type current inhibition

Nikonenko et al. Mol Pharm 2005




Treatment is effective even if applied after insult

[l Control
[l WMibefradil 10uMm
I Nicl, 50uM
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during OGD after OGD 3h after OGD 6h after OGD

Nikonenko et al. Mol Pharm 2005




The effect is reproduced in vivo
in a rat model of global ischemia
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Mortality of animals subject to severe ischemia
Is reduced by treatment

Severe ischemia
aBE <-10




Calcium signaling during ischemia

P.laser 488nm :
36%

Medium MEM HS 25% | o e iy @ T-type caicium

Control OGD (30 min)

Negative control
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