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Compensatory increase in sleep is a novel therapeutic application for depression
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Sleep loss-induced increase in sleep is considered as an innate recovery
system, however, the molecular mechanisms remain unclear. Male rats were subjected to sleep
deprivation for 96-h, then returned to a normal housing condition for taking a sleep freely. Six
hours, 3- or 7-days after, animals were sacrificed and hippocampal tissues were collected in order
to quantify various gene transcripts using RT-gPCR. We found three major findings: 1) rebound sleep
increased splicing variants levels of brain derived neurotrophic factor gene, 2) the glutamate
receptor gene transcripts levels were incresed or decreased by rebound sleep dependent of subtypes,
3) the decrease in neurotensin mRNA levels immediately after rebound sleep was increased gradiently
over the baseline. These findings sug?est that the compensentory increased sleep may ameliorate
sleep loss-induced damages of neuronal functions via complex and multifactorial processes.
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72

7 Bdnf splicing
variants
relative intact sleep deprivation rebound sleep
quantity (N=5) (N=5) (N=5)
Bdnf exon 1 1.1014-0.072 1.025+-0.031 1.2254-0.064
Bdnfexon2a  1.169+-0.098 0.823+0.039 ** 1.363+0.084 ***
Bdnfexon2b  1.0164-0.062 0.7234-0.032 /006 1 3154.0.178 P00
Bdnfexon2c  0.916+-0.069 0.680+-0.026 0.996+-0.147
Bdnf exon 3 1.085+0.062 0.807+0.025 *** 1.28540.036 **
Bdnf exon 4 0.948+-0.023 0.797+0.015 ** 1.136+0.046 **
Bdnf exon 5 N.D. N.D. N.D.
Bdnf exon 6 1.032+0.021 0.786+0.036 ***  1.21140.053 **
Bdnf exon 7 N.D. N.D. N.D.
Bdnf exon 8 N.D. N.D. N.D.
Bdnf exon 9 1.013+0.054 0.812+0.034 * 1.209+0.070 *
Bdnfexon9a  1.142+4-0.101 0.971+-0.035 1.408+0.204
* *% *%%:p<0.05,0.01, 0.001 vs intact
N.D.: not detectable
data are reprensented as mean+S.E.
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NMDA AMPA
G (mGIuR)
mMRNA NMDA GIuN2D
GIuN3A AMPA GIuA3 mGIuR mGIluR4
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MRNA
relative intact rebound sleep 6-hr rebound sleep 3-d rebound sleep 7-d
quantity (N=5) (N=5) (N=4) (N=5)
GluN2D 0.4584+-0.042  0.620+0.039 ** 0.626+0.009 ** 0.5484-0.039 P=00%
GIuN3A 0.698+-0.039  0.540=+0.027 * 0.726+-0.054 0.653+-0.041 P=00%®
GIuA3 0.590+0.057 0.959+0.0289 ** 0.949+4-0.125 ** 0.97240.023 **
mGIuR4 0.417+-0.018  0.504+0.038 * 0.4144-0.026 0.362+-0.027
* *x:p< (0,05, 0.01 vs intact
data are reprensented as mean+S.E.
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