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EFFECTS OF CAFFEINE AND/OR L-PHENYLISOPROPYLADENOSINE (LPIA)
ON LOCAL CEREBRAL BLOOD FLOW AND GLUCOSE UTILIZATION IN THE RAT

Nehlig A.*, Pereira de Vasconcelos A., Boyet S,
INSERM U272, 30 rue Lionnois 54013 NANCY FRANCE

Abstract. After LPIA injection, cerebral glucose utilization (LCGU) and
blood flow (LCBF) were both decreased. Conversely, caffeine with or
without LPIA induced an increase in LCGU and & decrease in LCBF,
resetting the ratio of LCBF per unit LCGU at a Tower level.

In spite of the well known stimulatory effects of caffeine on the
central nervous system, its vasoconstrictor properties are currently
used in the treatment of migraine. This methylxanthine exerts many of
its effects, especially at relatively 1low doses, by competitive
inhibition at the Tlevel of adenosine receptors. In the present study, we
compared the effects of an acute administration of caffeine and/or of a
analogue of adenosine, LPIA, on 1local cerebral glucose utilization
{LCGU) and local cerebral blood flow {LCBF) in adult conscious rats.

The effects of the acute injection of caffeine (10 mg/kg) and/or
LPIA (0.1 mg/kg) on LCGU were determined in the adult rat by means of

the quantitative t]4C12—deoxyg1ucose method]. The quantitative

I]4C1iodoantipyrine method2 was applied to the measurement of changes in
LCBF rates after the injection of both pharmacological agents.

As shown in Fig. 1 from the changes in mean values of glucose
utilization and blood flow, LPIA induced decreases 1in LCGU rates,
significant in 31 of 61 structures, mainly brainstem monoaminergic ceill
groupings, extrapyramidal motor system and hypothalamic areas. LPIA
injection decreased LCBF rates only in 4 structures. Caffeine induced
increases in LCGU values, in 34 structures when injected alone and in 16
areas when given in combination with LPIA. Conversely, caffeine

injection with or without LPIA decreased LCBF rates in 14 and 16 brain
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: Effects of caffeine and/or LPIA on mean cerebral glucose
utilization and mean cerebral blood flow, expressed as
percent of variation from control

regions respectively. After caffeine and/or LPIA, changes in LCGU and
LCBF were mainly located in brainstem monoaminergic cell groupings,
extrapyramidal motor system and thalamic structures.

In conclusion, thalamic areas appear to be very sensitive to
caffeine and quite insensitive to LPIA, whereas the reverse is true for
hypothalamic structures, indicating that the effects of the two
substances on cerebral functional activity may be partly mediated by
peripheral mechanisms, for example sensory stimulation for caffeine and
]’2. These results also show that, if LPIA
does not change the level of coupling between LCBF and LCGU, caffeine

hypotensive action for LPIA

given alone or in combination with LPIA is able to reset the ratio of
cerebral blood flow per unit glucose utilization at a lower level.
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