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Effect of Caffeine Adiministration on Brain Neurotransmitters

Yoshihito FUNAKI, Tatsuo IDO

Cyclotron and Radioisotope Center, Tohoku University

Caffeine is the most widely consumed stimulant in the human. To determine whether caffeine has an
effect on # vive brain neurotransmitters, we measured the extracellular concentrations of acetylcholine
(ACh) and monoamines using microdialysis system. Administration of caffeine (30-100mg/kg) increased
the extracellular concentration of ACh in rat striatum. ‘Chronic administration of caffeine (for a period
of 14 days in dose of 50 or 100mg/kg ; i.p.) decreased the concentration of ACh to less than normal rat
under usual condirions, and then, Sna.x value of ACh receptors increased.

Administration of caffeine also changed the extracellular concentration of monoamines. DA de-
creased and other metabolites (DOPAC, HVA and 5-HIAA) increased.

These results suggest that caffeine has an influence on i vive brain neurotransmitters.
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Fig. 1 Administration of caffeine 100mg/kg (O), 50mg/kg (@), 30mg/kg ([1) in normal rats.

300 -

200

100 -

% of Basel Level

injection

T T T - T
0 100 200
time (min)

Fig. 2 Administration of caffeine (100mg/kg) in first (O) and second (@) experiment.
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Fig. 3 Measurement of ACh in normal (&), 100mg/kg (O) and 50mg/kg (@) of chronic caffeine rats.

Table. 1. Scatchard analysis of *H-QNB binding in caffeine chronic rat striatum

membrane
Concetration Days Kd (nM) Bmax(pmol/mg protein) Pmax/Kd

1 0.295 1.073 3.630
3 0.490 1.277 2.602

100
mg/kg 5 0.853 0.777 0.910
7 0.456 0.964 2.116
1 0.763 1.149 1.506
3 0.878 0.995 1.134

50mg/k

mg/kg 5 0.657 0.811 1.235
7 0.631 0.737 1.168
Control 0.454 0.473 1.040
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Fig. 4 Administration of caffeine [100mg/kg (F4), 50mg/kg (#4)] in normal rats.
Mean * s.d. % of monoamines.

(DOPAC : 3,4-dihydroxyphenylacetiv acid, DA : dopamine HVA : homovanillic acid,
5-HIAA : 5-hydroxyindoleacetic acid)
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