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Figure Legends

Figure 1. Schematic illustration of recording hippocampal
evoked potentials and change of population spike (PS)
activity with oxygen-glucose deprivation (OGD).

Arrow indicates stimulus artifact.

Left: Sites of stimulation and recording are illustrated.

Right: Changes of PS activity with OGD are shown.

A: Control; Peak to peak PS amplitude was measured. Negativity
indicates downward deflection.

B-D: Depression of PS amplitude with OGD.

E: Recovery of PS amplitude 60 min after perfusion with control
solution following OGD.

Figure 2. The effects of acidosis and OGD on hippocampal
PS amplitudes.

A: The slices were perfused with a test solution for 15 min and
followed by OGD for 15 min while pH of the solution remained
unchanged. At the termination of OGD, population spike amplitude
was plotted as percent of control amplitude. The PS amplitude was
significantly larger for slices tested with pH 6.5 than those tested with
pH 7.4. Responses tested with the other pH solutions were all
abolished.

B: The slices were perfused with either of the test solutions for 30

min without OGD and PS amplitude was plotted as percent of the

control amplitude. The amplitudes of PS reduced in pH dependent
fashion.
bars indicate + SEM

*

; significantv.s. pH 7.4
% ; significant v.s. groups whose pH is

5.5 or above

Figure 3 Recovery of the PS amplitudes after acidotic

challenge with and without OGD.

A: The test slices were allowed to recover from acidotic challenge
with OGD in oxygenated pH 7.4 solution for 60 min. The recovery of
PS amplitudes was plotted as percent of control amplitudes. The
recovery was significantly inhibited for slices tested with pH 5.0 and
4.5.

B: Recovery following 30 min acidotic challenge without OGD.
Significant greater recovery of PS amplitudes of pH 5.0 and 4.5
groups suggests that OGD produces irreversible effects when

combined with profound acidosis.

bars indicate + SEM
; significant v.s. pH 7.4

*

>; significant v.s. the same

groups with OGD

Figure 4. Recovery of the PS amplitudes following lactic
acidosis with or without OGD.



Lactate, 15 or 30 mM, was replaced with equivalent NaCl in the

test solutions. The other procedures are the same as in Fig.3.

A: With OGD. Recovery was significantly inhibited by addition of
lactate even though the test pH remained the same.

B: Without OGD. Profound lactic acidosis itself had no damaging
effects on hippocampal activity except pH 5 with 30 mM lactate.

bars indicate + SEM
*; significant v.s. pH 7.4

*; significance between A and B

¢; No recovery of PS

Figure 5. Recovery of the PS amplitudes following
exposure to CO2 acidosis with or without OGD.

The test solutions were bubbled with 10, 25 or 50 % COz2,
respectively. The other procedures were the same as in Fig. 3. The

recovery of PS amplitudes was significantly inhibited for the slices
tested with 25 or 50 % COz2 in A and with 50% COz in B.

bars indicate + SEM

*: significant v.s. the group without

COz2 exposure

*; significant v.s. the group with OGD

Figure 6. The effects of different acidosis on the recovery
of PS amplitude following OGD.

Recovery of PS amplitude was plotted as percent of control against
the extracellular pH value. Lactate and CO:2 potentiated the
aggravating effects of acidosis even though the extracellular pH

remained the same.
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Effects of acidosis on the neuronal function following
oxygen-glucose deprivation in the rat hippocampal slices

Yuji Morimoto

Abstract

This study was designed to examine 1) whether cerebral ischemic
damage is aggravated by accompanying acidosis and 2) which has
more potential to cause neural damage between respiratory and
metabolic acidosis. To investigate these points, inhibition and
recovery of hippocampal evoked potentials were studied in vitro with
different pH solutions. Population spike (PS) activity was recorded
from CA 1 region after stimulation of the Schaffer collaterals of the
400um hippocampal slices from young Wister rats. Ischemic insult
was mimicked by combined oxygen and glucose deprivation (OGD)

of the perfusate for 15 min.

PS activity was almost abolished by OGD in the test solutions, the
pH of which was adjusted at either 7.4, 6.5, 6.0, 5.5, 5.0 or 4.5. PS
persisted (though markedly depressed to 31.5 % of control) with pH
6.5 solution, indicating that mild acidosis had antagonistic effects on
ischemic injury. The recovery of PS in the control solution was
significantly inhibited for the slices tested with pH 4.5 and 5.0
solutions. The results suggest that acidosis had diverse effects on

ischemic cerebral damage.

When 15 mM lactate was added to the solution, the recovery of
PS was significantly inhibited for the slices tested with pH 5.5 or
lower. When 30 mM lactate was added, the critical pH point at which
the recovery of population spike was inhibited changed to 6.0,
suggesting that ischemic cerebral damage was enhanced by lactate
in a dose dependent fashion. By addition of CO2, the recovery of PS
following OGD was inhibited to a similar degree as with 30 mM lactic

acidosis.




It is concluded that concomitant acidosis has divergent effects on
the cerebral ischemic damage depending on the pH; mild acidosis
had a protective effect but profound acidosis had an aggravating
effect, the cross over point being at around pH 6.0. Lactate and COz2
potentiated the aggravating effects of acidosis even though the
extracellular pH remained the same.
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