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Table 1 Experimental Model of Ischemia in Neuronal Tissue

In vitro system
culture of neuronal tissue
brain slice model

In vivo system
forebrain ischemia
Kirino model (gerbil, 5 minutes occlusion of bilateral carotid arteries)

Pulsinelli model (rat, transient bilateral carotid occlusion with vartebral arteries occlusion)
Smith model (rat, transient bilateral carotid occlusion with systemic hypotension)
focal ischemia
Tamura model (rat, middle cerebral artery occlusion)
2mV
2msec

Ca*t B
- . Cell Death
ypoxia . pe
or .’ . " /
Ischemia } , ?
voC Proteinase, Nuclease 1mV
NMDA Phospholipase
AMPA_ ’ Calpain 2msec
non-specific NOS Figure 3
Typical EPSP wave forms of hippocampus (A) and

Figure 1 neocortex (B).
Schematic presentation of the sequence of pathophysiology
in ischemic neuronal damage.

Candidates in two black boxes are listed.

en flow was reestablished
:2 32 i(g:\ygdia(ely following HD)
DC 0
(mV) -10 !
. Delay to HD
1
’ 1
_ 100 7 1
o !
SE = |
3g & 1
oy \
gm 60 [}
L b
EE |
frry-3 1
- -
H :
2
=R -1
= 20
Ee
o v - v "
0 5 10 15 20
Time (min)
Figure 2 Figure 4
Schematic drawing of the experimental system Sequential changes of DC monitoring and the amplitude of

evoked potential in neocortical slice. Hypoxia is induced by
the replacement of O2 with N2. Evoked potential recovers
immediately after the reestablishment of oxgen flow.



Evoked Potential (%)

=3
)

@
=]
L

2]
o
!

I
o

n
o
L

N2

Figure 5

Sequential changes of the amplitude of evoked potential in
neocortical slice. Hypoxia is maintained in substantial
period. Instead of the reestablishment of oxygen flow,

evoked potential does not recover.
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Figure 6

Hypothermia prolongs the delay to hypoxic depolarization
(HD), The delays to hypoxic depolarization are shown at
different temperatures. Values are measn SD. * p < 0.01
vs. 35.5°C; # p < 0.01 vs. 25.0°C (one way analysis of
variance followed by Scheffers procedure).
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Figure 7

Hypothermia enhances the posthypoxic recovery of synaptic
responses. The percentage recovery of the evoked
waveform is shown for slices subjected to a fixed (20
minutes) period of hypoxic depolarization. Values are
means SD. * p < 0.001 vs. 35.5°C (one way analysis of

variance followed by Scheffers procedure).

4
=5
E 3
a
- )
e}
x 27 T
D
(=]

1

o T

Control APV~ DNQX CI NNLA
Figure 8

None of the various protective agents prolong the delay to
hypoxic depolarization (HD).
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Figure 9

1)

2)

3)

4)

5)

APV (NMDA blocker), CI (calpain inhibitor) and NNLA
(NOS inhibitor) enhances the posthypoxic recovery of
synaptic responses. The percentage recovery of the evoked
waveform is shown for slices subjected to a fixed (20
minutes) period of hypoxic depolarization. Values are
means SD. * p < 0.001 vs. control (one way analysis of
variance followed by Scheffers procedure).
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