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Brain Tolerance against Hypoxia and Ischemia in Young Animals and
its Reasons

Yoshiki Komorita

It is well known that young animals have tolerance against hypoxia and ischemia,
but the reasons for this tolerance are not clearly understood. Therefore we carried
out a study to demonstrate the tolerance of young animals against hypoxia and
ischemia and to determine the reasons for this tolerance.

Method : We measured the survival time following hypoxia and the gasping
movement time (GMT) in young mice, and counted the hippocampus CA1l cells
following delayed neuronal death (DND) in young gerbils. Brain metabolism was
determined by measuring pyruvic acid, lactic acid and lactic dehydrogenase changes
after hypoxia and by measuring superoxide dismutase (SOD) after anoxia in mice.
The effect of hypothermia was determined by measuring GMT in young and adult
mice and DND in young and adult gerbils.
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Results : In young mice, survival times following hypoxia and ischemia were
longer than those for adult mice, and GMT was also longer than in adult mice. In
DND, hippocampus CA1 cells still remained in young gerbils. With regard to brain
metabolism, lactic acid did not increase but LDH did in young mice. In adult mice,
The SOD level of adult mice
As for the effect of hypothermia, young mice tended to

lactic acid increased but LDH did not increase.
decreased with anoxia.
show a decrease in body temperature faster than adult mice. Changes in GMT and
DND, however, were similar to those in adults.

Conclusion : The results of the present study demonstrated that young animals
have tolerance against hypoxia and ischemia. The differences in brain metabolism
and in the SOD reaction to anoxia in young and adult mice suggest one reason for
the young animals’ tolerance ; hypothermia has a protective effect against brain
However, there are also some other reasons for this
(Accepted on February 28, 1994) Kawasaki Igakkaishi 20(2) :

hypoxia and ischemia.
tolerance in young animals.
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Fig. 1. Survival time following hypoxia (O, :
N,=4:96) and anoxia (N,100%) in mice.
There was a significant difference between
mice that survived for 1-14 days and those
that survived for 21 days. (¢-test:p<0.
001) Each group consists of 8 mice.
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Fig. 2. Gasping movement time in mice.
There was a significant difference between
mice that survived for 1—28 days and those
that survived for 35 days. (Z¢-test:p<0.
001) Each group consists of 8 mice.
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Fig. 3. Delayed neuronal death as indicated by the
number of hippocampus CA1 cells in gerbils.
There was a significant difference between
gerbils that 4. 5. weeks and those that 6
weeks. (f-test:P<0.001) Each group
consists of 5 gerbils.
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Fig. 4. Changes in brain lactic acid, pyruvic

acid and lactic dehydrogenase after 4 %
hypoxia in mice. Each group consists of

8 mice.
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Fig. 5. Change in brain superoxide dismutase in
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Each group consists of 8 mice.
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Fig. 8. Effect of hypothermia on delayed
neuronal death in 4-week and 12-week-
old gerbils. Each group consists of 5
gerbils.
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