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Acid-base Changes in Brain and Cerebrospinal Fluids during and after
Total Cerebral Ischemia in the Dog

Nobukatsu Takasu

I examined acid-base changes with the ISFET sensors in arterial blood, brain
and cerebrospinal fluids (CSF) during and after total cerebral ischemia (TCI) in
7 mongrel dogs. The sensors were implanted into the cisterna magna and the
brain to measure the pH and PCO, continuously in CSF and brain. A ten-minute
TCI was produced by inflation of the Aortic Occlusion Balloon Catheter. After
the TCI, deflation of the balloon allowed to recirculate systemically. The following
findings were obtained in this study;
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1. In the arterial blood, the pH lowered and the PCO, elevated after the TCI.
Although the pH showed a tendency to recover to the pre~TCI value, it was still
lower at 120 min after the TCI than the pre—TCI value.

2. In the brain, the pH lowered and the PCO, elevated during the TCI. How-
ever, both the pH and the PCO, almost returned to the pre-TCI values during
the recirculation for 120 min.

3. In the CSF, the pH lowered during the TCI and did not reincrease after
the TCI. The PCO, increased during the TCI, decreased moderately just after
the TCI and, thereafter, continued to be higher than the pre-TCI values for the
120-minute recirculation. Therefore, I think the CSF acidosis in this model may
be induced not only by a respiratory mechanism but also by a metabolic one.

In this study, by measuring pH and PCO, continuously with the ISFET Sensors,
I could examine the changes in the CSF-pH and -PCO, before and after the TCI
in detail. As a result, I found that there were differences of the post-TCI changes
in pH and PCO, between the CSF and the brain, and that the CSF acidosis did
not recover for 120 min after the TCI. Therefore, I suggest that it may be very
important to correct acidosis in CSF of patients who are now resuscitated

or who are in an early period of postresuscitation. (Accepted on February 24, 1988)
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Fig. 4. Changes of mean arterial blood pressure (MBP)
and heart rate (HR) during TCI and 120 min of re-
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Fig. 5. Changes of pH, PCO, and HCO;~ during 120 min of recirculation
in arterial blood (n=7). Values are mean+SEM. *; Significantly
different from control value p<0.05.
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Fig. 6. Changes of brain pH and PCO, during TCI and 120 min
of recirculation (n=7). Values are mean+SEM. *; Signif-
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Fig. 7. Changes of CSF pH, PCO, and HCO;~ during TCI and 120 min
of recirculation (n=7). Values are mean+SEM. *; Significantly
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