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Fig. 1 : Cerebral blood flow changes within the area of contusion. Clear
circles = normothermia group; solid circles = hypothermia group. There
are no significant differences between the groups at any time points.

Values are mean = S.E.M.
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Fig 2 . Dialysate amino acid concentrations. Clear circles = normothermic rats; solid circles = hypothermic rats. The amino acid levels

within the area of contusion are higher in the hypothemric than in the normothermic rats. Values are mean £ S.E.M. Level of significant

difference from the normothermia group ( unpaired t-test ): *p < 0.05
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Amino acid concentrations in normal rat plasma ( # mol/l)

glutamate aspartate glycine taurine

1077 2.7x0.2 326+19 184+10

Table 1: Values are means = S.E.M.
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Effects of Mild Hypothermia on Cerebral Blood Flow-Independent
Changes in Cortical Extracellular Levels of Amino Acids
Following Contusion Trauma in the Rat

Hiroyasu Koizumi

Department of Neurosurgery”,
Yamaguchi University School of Medicine
1-1-1 Minami Kogushi, Ube, Yamaguchi 755-8505, Japan

SUMMARY

In this present study, the effects of mild hypothermia on the changes in cortical extracellular amino acids
and cerebral blood flow ( CBF ) caused by cerebral contusion created in the rat parietal cortex were
investigated. CBF in both normothermia ( 37° C ) and hypothermia ( 32° C ) groups, which was monitored
using the hydrogen clearance technique, decreased significantly after contusion, but never fell below the
threshold for ischemia. Cortical levels of glutamate and aspartate, which were measured by intracerebral
microdialysis, were significantly increased after contusion in each group. However these increases were
greater in the hypothermic than in the normothermic rats. Normal plasma amino acid levels were high, and
autoradiography following intravenous injection of “C-labeled glutamate revealed marked extravasation of
['“Clglutamate at the site of cortical impact. These results suggest that the post-traumatic increase in
extracellular amino acids occurs independently of CBF reduction, and that extravasation of amino acids from
the vascular compartment partly contributes to this increase.

Hypothermic cerebroprotection in TBI is thus likely to occur through a mechanism other than reduction in
interstitial excitatory amino acids. In TBI, it is postulated that the postsynaptic effects of hypothermia may be
more important than the presynaptic effects, when CBF is kept above the ischemic threshold.

( Brain Research 747; 304-312, 1997)

NI | -El ectronic Library Service



