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Summary:

Sleep deprivation is a potentially useful strategy for studying the function of
sleep. Several evidence indicate that the production of cortical desynchronization
is a function of the combined activity of several neuronal groups. Cortical EEG
changes during REM sleep and its deprivation may effect on enzymes activity and
their synthetic mechanisems. In recent years, biological improtance of relationship
between nitric oxide (NO) and sleep physiology has been cleared. Previous
. findings indicate that NO may play a role in the fegulation of sleep-wake pattern.

NADPH-diaphorase (ND) is a oxidative enzyme that can be detected by a
colored histochemical reaction using a water-soluble tetrazolium salt which is
transformed into an insoluble blue formazan reaction product and this
histochemical reaction specifically labels populations of neurons throughout the
brain.

To investigate the paradoxical sleep deprivation (PSD) effects on sleep
pattern, six experimenfal male rats (200-250mg) under go 48hr PSD.In this study
recording electrodes were implanted stereotaxically on rat brain under ketamine /
Rompum anesthesia. Following one week post surgery convulsiveness baseline
"EEG/EMG activity rocording was obtained in 3 successive days (11-15p.m). Then
they were subjected to PSD using piatform method and 3 times sleep states
rocording were collected during 4hr each day.

After PSD, the pattern of SWS does not change comparing to baseline but
REM pattern shows 149.9% increase in its total duration with a significant

decreasing in latency (48.7%) and increasing of 53% REM episode frequency.
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Sleep states were scored to three 80 min periods. REM in PSD rats decrease
about 50% quantitavely in each consecutive three 80 minutes. In the other word
the cumulative increment in episode frequency value exceeded the baseline 178%
(§<0.01) in first 80 min and 68% (p<0.05) in second peribd. At end the value is
almost equal to baseline. These data indicate that the brain is able to compensate
the effects of PSD.

Iﬁ neurchistochemical studies male control rats(n=6) and PSD rats(n=6)
were anesthetized and perfused with paraformaldehyde (4%) in PBS (0.1M). Then
brain serial sections, 50 u thickness, were stained (ND reaction) and washed and
mounted for microscopic examination. Our data indicate that the number of ND*
neurons in the medial prefrontal (35%, P<0.05) and parietal (20%, P<0.01)
cortex of PSD rats was significantly increased.Some ND* neurbns were tortuous
and irregular in PSD group.We also observed more ND *neurons around the
cortical vessels of PSD rats. This can be an argument for the possible involvement
of NO in the control. of cerebral blood flow in the brain during PSD. Increased
number of ND " neurons indicate thét NADPH-d and its associated productﬁn of
NO may serve against neurodegenerative effects of PSD on the electro-

physiological activity of cortical neurons.
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Abbreviations

B-NADPH................ooooa. B - Nicotine amide adenine dinucleotide phosphate.
EDRF...ccovvvin..... e e e Endothelium - derived relaxing factor
BEG i e Electroencephalogram
EMG. ..ot Flectromyogram
LG oo e et e e Lateral geniculate
5 Large irregular slow activity‘
LS e Lateral septum
I Long term potentiation
NADPH - d.oiiiiiiiii e NADPH - diaphorase
NBT.............. e Nitroblue tetrazolium
7 7 - Nitro indazole
N DA . e e n - methyl - D - aspartate
N O e e e s nitric oxide
N O L e nitric oxide synthase
PGO...... e Pontine - geniculate - occipital
Pradoxical Sleep
PO . pradoxical sleep deprivation
REM Rapid eye movement
S S slow wave sleep

27N wakefulness
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