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Effectof caffeine on brain neurotransmitters

Yoshihito FUNAKI, Tatsuo DO

Cyclotron and Radioisotope Center, Tohoku University

We reported that acute and chronic caffeine administration affected neurotransmitters in rat brain
striatum.

We have measured extracellular acetvicholine (ACh) to investigate acute effect of caffeine in rat hip-
pocampus and chronic effect of caffeine by changing chronic period in rat striatum. The concetration of
ACh in the rat hippocampus was increased by the acute administration of caffeine (50 or 100mg/kg ; i.
p.) whereas chronic administration of caffeine (for a period of 1,3,5, or 7 days in a dose of 50 or
100mg/kg ; i. p.) decreased the concentration of ACh. The similar effect was observed to the previous
study.

We have synthesized '!C-labeled caffeines and examined the detail brain distribution of caffeine.
Although the HC-labeled caffeines distributed in the whole brain, considerably higher accumulation in
the thalamus and hypothalamus was observed. The differennce in the distribution of HC-labeled caffeines
was due to their higher specific activity than commerially available caffeines which give a uniform distribution.

These results suggest that the acute and chronic administrations of caffeine cause contrast, effect on in

vivo extracellular ACh concentration.
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Fig. 1. Effect of caffeine injection [100mg/kg (O), 50mg (@)] vs ACh concentration in
rat hippocampus. Means (N=3) +S. E. (bar) are expressed as % of ACh dialysate concen-
tration just before caffeine injection.

*pP<0.01 compared with 100% ACh concentration.
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Fig. 2. ACh concentration in normal ((1) and 1 (O), 3 (@), 5 (&) and 7 (&) days

chronic caffeine rat brain striatum.
Data are mean=S. E. values from three rats.
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Fig. 3. Effect of caffeine on acute and chronic injection between neurons.
ACh : acetylcholine Ad . adenosine Cf : caffeine
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Fig. 4. Concentration of caffeine and paraxanthine in chronic caffeine [100mg/kg (O),
50mg/kg (@)] rat serum.
Data are mean =S. E. values from four rats.
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Fig. 5. Time course for DAR of [''C] caffeines in blood (O), cortex (@), striatum (),
hippocampus (H), liver (&)and kidney (&).
Data are mean +S. E (bars) values from four rats.
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Fig. 6. Tissue distributions of [**C] caffeines.
Data are mean +S. E (bars) values from four rats.
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