The Neurosteroidogenic Enzyme 5a-Reductase Mediates Psychotic-Like Complications of Sleep
Deprivation.
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Acute sleep deprivation (SD) can trigger or exacerbate psychosis- and mania-related symptoms;
the neurobiological basis of these complications, however, remains elusive. Given the extensive
involvement of neuroactive steroids in psychopathology, we hypothesized that the behavioral
complications of SD may be contributed by 5a-reductase (5aR), the rate-limiting enzyme in the
conversion of progesterone into the neurosteroid allopregnanolone. We first tested whether rats
exposed to SD may exhibit brain-regional alterations in 5aR isoenzymes and neuroactive steroid
levels; then, we assessed whether the behavioral and neuroendocrine alterations induced by SD
may be differentially modulated by the administration of the 5aR inhibitor finasteride, as well as
progesterone and allopregnanolone. SD selectively enhanced 5aR expression and activity, as well
as AP levels, in the prefrontal cortex; furthermore, finasteride (10-100 mg/kg, IP) dose-
dependently ameliorated PPI deficits, hyperactivity, and risk-taking behaviors, in a fashion akin to
the antipsychotic haloperidol and the mood stabilizer lithium carbonate. Finally, PPI deficits were
exacerbated by allopregnanolone (10 mg/kg, IP) and attenuated by progesterone (30 mg/kg, IP) in
SD-subjected, but not control rats. Collectively, these results provide the first-ever evidence that
5aR mediates a number of psychosis- and mania-like complications of SD through imbalances in
cortical levels of neuroactive steroids.



