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Local sleep in awake rats
wanm o voe ars s Sleepy neurons?

A study in rats suggests that individual neurons take a nap when the brain is
forced to stay awake, and that the basic unit of sleep is the electrical activity of
single cortical neurons. SEE ARTICLE P.443

e © Forced awake 28 APRIL 2011 | VOL 472 | NATURE | 427
Sleap pressura low ﬁ:f:g pressure high h
Parformance arrors low rmance errors high Figure 1 | Neuronalactivity in the rat brain. a,In

the awake brain, when the pressure to sleep is low,

most neurons in the motor cortex and the parietal

cortex are in the ON state (red), as defined by

their electrical activity. Only a few are in the OFF

o electrical state (blue), which is associated with

sleep. b, In the sleeping brain, the converse is

true. ¢, Vyazovskiy ef al® report that in awake,

- | sleep-deprived rats, the number of cortical neurons

b Asleep n Mor ;o Parloml in the OFF state correlates with the pressure to sleep,

SRS and that the rats make more errors than fully awake
rats in performing a task associated with neurons

in the motor cortex. The presence of neurons in the

OFF state in the motor cortex did not correlate with

the presence of such neurons in the parietal cortex,

suggesting that the observed ‘switching oft” of

individual neurons during sleep deprivation is not

coordinated across the whole brain.
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Fatigue, alcohol and MATURE | WOIL 388 | 17 JULY 1957
performance Impairment  pawson A, & Reid K. p.235
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Figure 1 Scatter plot and linsar regression of mean
relsthe  parfformancs  lewsls against &, tme,
batwean the tenth and twenty-aixth hour of sus-
mined waksfulness =128 P<006 A*=097
and b, blood alkcohol concantrstions up to 013%,
[Fizs=b2.4, P< 005, R*=053}
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relsthe  parfformancs  lewsls against &, tme,
batwean the tenth and twenty-aixth hour of sus-
mined waksfulness =128 P<006 A*=097
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HOURS OF SLEEP

1 2 3 4 5 6 7 8 9 10 1112

€ Natronar Sceer FounbpaTioN

SLEEP DURATION RECOMMENDATIONS

13 14 15 16 17 18 19 20 21 22

ixfﬂf“"&

NEWBORN INFAN'I‘ TODDLER PRESCHOOL  SCHOOL AGE YOUNG ADULT OLDER ADLILT
o-3 months  4-11 mont| 3-5 years 6-13 years 14~ 7y€ﬂrs 18-25 years 26 -64 ysars

- Recommended - May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG

/NEROREAREIRERE] (SR E)
LR (4127 H) 12-165KFH

1-25% 11-1485/]
3-5% 10- 13858
6-125% 9-1285 1
13-185% 8-10MFH

Paruthi S, et al.: Recommended
Amount of Sleep for Pediatric
Populations: A Consensus
Statement of the American
Academy of Sleep Medicine. J Clin
Sleep Med, 2016;12:785-786.
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Natural Sleep and Its Seasonal
Variations in Three Pre-industrial

Societies KB DEFDIEY

Gandhi Yetish, Hillard Kaplan, Michael Gurven,
Brian Wood, Herman Pontzer, Paul R. Mangetr,
Charles Wilson,

Ronald McGregor, and Jerome M. Siegel

Current Biology 25, 1-7, November 2, 2015
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Yetish et al. find that hunter-
gatherers/horticulturalists sleep 6.4
hr/day, 1 hr more in winter than in
summer. Onset is about 3.3 hr after
sunset, and sleep occurs during the
nightly period of falling
temperature. Onset times are
irregular, but offset time is very
regular. Little napping is seen. Light
exposure is maximal in the
morning, not at noon.
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Impact of sleep debt on metabolic and endocrine function

Summary

Background Chronic sleep debt is becoming increasingly __

common and affects millions of people in more-developed
countries. Sleep debt is currently believed to have no
adverse effect on health. We investigated the effect of sleep
debt on metabolic and endocrine functions. |

Methods We assessed carbohydrate metabolism, thyrotropic
function, activity of the hypothalamo-pituitary-adrenal axis,
and sympathovagal balance in 11 young men after time in
bed had been restricted to 4 h per night for 6 nights. We
compared the sleep-debt condition with measurements taken
at the end of a sleep-recovery period when participants were
allowed 12 h in-bed per night for 6 nights.

Findings Glucose tolerance was lower in the sleep-debt
condition than in the fully rested condition (p<0-02), as were
thyrotropin  concentrations  (p<0-01). Evening _cortisol
_concentrations_were raised (p=0-0001) and_activity of the

_Sympathetic nervous svstem was increased in the sleep-debt
condition (p<0-02).

Interpretation Sleep debt has a harmful impact on
carbohydrate metabolism and endocrine function. The effects
are similar to those seen in normal ageing and, therefore,
sleep debt may increase the severity of age-related chronic
disorders.

Lancet 1999 354: 1435-39
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Convective glymphatic fluxes of CSF and ISF propel the waste products of neuron
metabolism into the paravenous space, from which they are directed into lymphatic vessels
and ultimately return to the general circulation for clearance by the kidney and liver.

Nedergaard
M. Science 2013 340 (6140) 1529-30.
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Sleep habits and susceptibility to the common cold.

Arch Intern Med. 2009 Jan 12;169(1):62-7.
THMUL -5 ? SEHASHADD Cohen 5. Dovle W], Alper CM, Janicki-Deverts D, Turner BB
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Late nocturnal sleep onset impairs a melatonin shower

in young children TSMUTASr=V 9 BT

Jun Kohyama
Department of Pediatres, Tokyo Medical and Dental University, JAPAN.

Key words: melatonin; late sleeper; sleep deprivation; antioxidant;
melatonin shower
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Circadian Disruption Accelerates Tumor Growth and Angio/Stromagenesis
through a Wnt Signaling Pathway. PLoS ONE 5(12): e15330.
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Aggression, Suicidality, and Serotonin

V. Markku I. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cercbrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF 5-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIAA coencentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type II alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 1992;53[10, suppl]:46-51)
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Quantitative phosphoproteomic analysis of the molecular
substrates

of sleep need

Nature  volume 558, pages435—439 (2018) Published: 13 June
2018

Abstract

Sleep and wake have global effects on brain physiology, from molecular changes and
neuronal activities to synaptic plasticity. Sleep-wake homeostasis is maintained by the
generation of a sleep need that accumulates during waking and dissipates during sleep. Here
we investigate the molecular basis of sleep need using quantitative phosphoproteomic
analysis of the sleep-deprived and Sleepy mouse models of increased sleep need. Sleep
deprivation induces cumulative phosphorylation of the brain proteome, which dissipates
during sleep. Sleepy mice, owing to a gain-of-function mutation in the Sik3 gene 12, have a
constitutively high sleep need despite increased sleep amount. The brain proteome of these
mice exhibits hyperphosphorylation, similar to that seen in the brain of sleep-deprived mice.
Comparison of the two models identifies 80 mostly synaptic sleep-need-index
phosphoproteins (SNIPPs), in which phosphorylation states closely parallel changes of sleep
need. SLEEPY, the mutant SIK3 protein, preferentially associates with and phosphorylates
SNIPPs. Inhibition of SIK3 activity reduces phosphorylation of SNIPPs and slow wave activity
during non-rapid-eye-movement sleep, the best known measurable index of sleep need, in
both Sleepy mice and sleep-deprived wild-type mice. Our results suggest that
phosphorylation of SNIPPs accumulates and dissipates in relation to sleep need, and
therefore SNIPP phosphorylation is a molecular signature of sleep need. Whereas waking
encodes memories by potentiating synapses, sleep consolidates memories and restores
synaptic homeostasis by globally downscaling excitatory synapses4-6. Thus, the
phosphorylation-dephosphorylation cycle of SNIPPs may represent a major regulatory
mechanism that underlies both synaptic homeostasis and sleep-wake homeostasis.
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