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Sleep regulation and prostaglandins
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Abstract

Prostaglandin (PG) D, was shown to increase sleep when administered into the brains of the rat and monkey. The
site of action responsible for the sleep-promoting effect of PGD, was defined in the ventral surface layer of the rostral
basal forebrain in the rat. Continuous infusion of PGD, into the subarachnoid space of this zone markedly increased
the amount of slow-wave sleep (SWS) up to the maximum level that can be attained physiologically. In the vicinity of
this zone, olfactory tubercle and accumbens nucleus reportedly express Az-adenosine receptors. And CGS21680, a
selective Az-adenosine agonist, was recently reported to increase SWS and paradoxical sleep when administered to
this region. The magnitude of the increase in SWS during the administration of the agonist was comparable to the one
seen with PGD, infusion. Furthermore, brain-type PGD synthase, which was responsible for the synthesis of PGD, in
the rat brain, was found to be abundantly expressed in the leptomeninges as well as choroid plexus and
oligodendrocytes. In human cerebrospinal fluid, j-trace protein is the second most abundant protein following
albumin, and this protein was identified as the human PGD synthase. These findings may conform with the
postulations that the ventral surface region of the rostral basal forebrain is crucially involved in the regulation of sleep
and wakefulness, and that PGD, and adenosine play important roles in the region to promote sleep. On the other hand,
PGE, was proposed as an endogenous factor to maintain and augment wakefulness in the brains of the rat and
monkey.
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