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Abstract The present study clearly demonstrated the effects of complete cerebral 1schemia and
selective 1schemia on brain choline metabolism 1n ddY mice The complete cerebral 1schemia mouse
was produced by cervical dislocation, and the selective 1schemia mouse was produced by bilateral
occlusion of the common carotid arteries.

The following results were obtained

1 Complete cerebral ischemia increased brain choline contents rapidly and remarkably for 10
minutes After 10 minutes, the rate of increase of brain choline contents suddenly fell.

2 Theincreased level of choline contents by complete cerebral 1schemia differed among the brain
regions (cerebral cortex, hippocampus, medulla oblongata, cerebellum) tested

3 Selective 1schemia 1ncreased choline contents 1n the cerebral cortex and hippocampus but not
in the medulla oblongata or cerebella.

4. As with complete 1schemia, hypoxia induced by N, gas inhalation increased choline contents 1n
all brain regions.

5. Hypoglycemia induced by insulin administration did not increase brain choline contents
However, the ischemia under a hypoglycemia state produced a greater choline increase than
1schemia alone

6 Complete cerebral 1schemia decreased the contents of both phosphatidylcholine (PtdCh) and
glycerophosphocholine (GlyCh) 1in the mouse brain.

The present results suggest that a main cause for the 1schemic increase of brain choline contents
1s hypoxia by cessation of blood flow, and a low energy state caused by hypoglycemia partly
contributes to this increase Furthermore, 1t 1s suggested that the ischemic increase of brain choline
depends on the choline accumulation that results from decomposition of both PtdCh and GlyCh
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Fig 1 Effects of complete cerebral 1schemia on

choline contents 1in the mouse whole
brain. Complete cerebral 1scherma was
produced by cervical dislocation. The
choline contents are expressed as
percentages of the control values. Each
value 1s the mean = SEM of 8 mice.
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Fig 2 Effects of complete cerebral 1schemia on choline contents in the mouse discrete brain regions.
The choline contents are expressed as percentages of the control values. Each value is the mean
& SEM of 8 mice. * p<005 vs control by Student’s ¢-test (two-tailed)
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Fig 3 Effects of selective cerebral 1schemia on choline contents in the mouse discrete brain regions
Selective cerebral 1schemia was preformed by occlusion and open of common carotid artery The
choline contents are expressed as percentages of the control values. Each value 1s the mean =+
SEM of 7 mice * p<005 was calculated Tukey-Kramer multiple comparisons test
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Table 1 Effects of complete cerebral ischemia and hypoxia on PaO, and PaCO, in mouse and rat® :

Hypoxia was produced 100% N, gas in mice

® . Complete cerebral 1schemia was produced by

cervical dislocation in rats. Each value is the mean £ SEM of 5 mice and rats * p<0.05 vs

control by Student’s t-test (two-tailed).
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Fig 5 Effects of hypoglycemia on choline
contents 1n the mouse whole brain
Hypoglycemia was produced by
administration of nsulin (2.0 umt/kg)
The choline contents are expressed as
percentages of the control values Each
value 1s the mean = SEM of 8 mice * p
<0.05 was calculated Tukey-Kramer
multiple comparisons test.
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Fig 6 Effects of complete cerebral 1schemia on glycerophosphocholine contents in the mouse discrete
brain regions Glycerophosphocholine contents are expressed as percentages of the control values.
Each value 1s the mean = SEM of 8 mice * p<005 was calculated Tukey-Kramer multiple
comparisons test
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Fig 7 Effects of complete cerebral ischemia on phosphatidylcholine contents 1in the mouse discrete
brain regions Phosphatidylcholine contents are expressed as percentages of the control values
Each value 1s the mean = SEM of 8 mice * p<0.05 was calculated Tukey-Kramer multiple
comparisons test
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Fig 8 Effects of complete cerebral ischemia on phosphocholine contents in the mouse discrete brain
regions. Phosphocholine contents are expressed as percentages of the control values Each value
1s the mean = SEM of 8 mice.

Phosphatidylcholine

Glycerophosphocholine A CDP-choline

B

v
Choline in blood =—= (Choline ——— Phosphocholine

C

Acetylcholine

Fig 9 Choline metabolism major pathway
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