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Effect of Tris-hydroxymethyl-aminomethane on Arterial Blood, Brain
and Cerebrospinal Fluid Acidosis after Total Cerebral Ischemia in Dogs

Youichi Kawabata

The study was designed to evaluate the effect of Tris-hydroxymethyl-aminometh-
ane (THAM) on correction of acid-based imbalance in arterial blood, brain and
cerebro-spinal fluid (CSF), which was created by total cerebral ischemia (TCD), in
dogs. THAM was administered intravenously to dogs in two different ways when
their brains were recirculated after 12 minutes of TCI. A bolus of THAM (35 mg/
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kg) ‘was given to each dog in the bolus group (n=6) in one minute. In the other
group, the infusion group (n=6), 175 mg/kg of THAM was administered by a drip
infusion method in 10 minutes. Dogs in the control group (n=6) did not receive
THAM after recirculation of their brains. In each group, the pH, partial pressure
of carbon dioxide (PCO,), bicarbonate ion (HCO;~) and lactate values were measured
in the arterial blood, brain and CSF. Each value was measured before TCI (pre-
ischemia), immediately after the termination of TCI (immediate post-ischemia),
and immediately after administration of THAM. Thereafter, the values were
meanured consecutively at certain intervals during 120 minutes of observation to
compare the values for the three groups. The results were as follows ;

1. During the immediate post-ischemic period, the arterial pH and HCO;~ de-
creased and PCO, increased from pre-ischemic values in all three groups due to the
TCI. These values gradually returned to pre-ischemic levels during the observation
period. However the recovery time for arterial pH, PCO, and HCO;~ of the infusion
group was significantly shorter than that of the other two groups (p<0.05).

2. In the brain, pH decreased and PCO, increased following the TCI. The recov-
ery time of pH in the infusion group was significantly shorter than that in the other
two groups. However, there was no significant difference in the PCO, recovery time
among the three groups.

3. In the CSF, pH and HCO;~ decreased and PCO, increased due to the TCI.
These values returned to pre-ischemic levels during the observation period with no
significant difference in the recovery time of either value among the three groups.

4. The arterial blood lactate levels of the bolus group and infusion group were
relatively lower than those of the control group during the observation period.
However, only the values of the infusion group were significantly lower than those
of the control group (p<0.05) throughout the course of the observation. As for CSF
lactate, there was no significant difference in the values among the three groups
during the entire course of the observation. In conclusion, the intravenous adminis-
tration of an adequate amount of THAM to correct metabolic acidosis in the arterial
blood was found to be effective for the acid base imbalance in the brain. However,
THAM did not effectively correct that in the CSF. Therefore, the effect of the blood
brain barrier on THAM permeability into the CSF from the blood must be elucidated
in the future. (Accepted on February 15, 1993) Kawasaki Igakkaishi 19(1) : 25—35, 1993
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