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Biol Psychiatry. 2010 Dec 1;68(11):991-8.

Sleep deprivation facilitates extinction of implicit fear generalization and physiological response to fear.

Kuriyama K, Soshi T, Kim Y.

Source

Department of Adult Mental Health, National Institute of Mental Health, National Center of Neurology and Psychiatry, Tokyo, Japan.
kenichik@ncnp.go.jp

Abstract

BACKGROUND:

Neuroendocrine hormones, which regulate both homeostasis and stress responses, provide homeostatic recovery and sleep
suppression to brains under stress. We examined the effects of total sleep deprivation on subsequent enhancement of aversive
event memory, implicit fear recognition, and fear conditioning in healthy humans.

METHODS:

Three different recognitions (explicit event, implicit emotion, and physiological response) were assessed in two groups of 14 healthy
young volunteers (sleep control and sleep deprived) with aversive (motor vehicle accident films) and nonaversive episodic memory
stimuli. Both groups were tested on Day 1 of the experiment and again on Days 3 and 10; the sleep-deprived group was totally
deprived of initial nocturnal sleep after the first trial on Day 1.

RESULTS:

Event recognition performances were similar in both groups throughout the study. Implicit fear recognition remained high for
aversive stimuli, with generalization of implicit fear recognition occurring for nonaversive stimuli on Day 3 in the sleep control
group. Physiological fear and generalized fear responses were observed for every episode, and delayed enhancement of
physiological response was only observed for misidentified aversive episodes in the sleep control group on Day 3. However, in the
sleep-deprived group, generalization of implicit fear recognition for nonaversive stimuli on Day 3 and all physiological and
generalized fear responses on Days 3 and 10 were comprehensively extinguished.

CONCLUSIONS:

Clinically, trauma-exposed victims often experience acute insomnia, indicating that such insomnia might provide prophylactic
benefits in reducing the development of posttraumatic stress disorder via extinction of the fear-magnifying effects of memory.
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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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Sleep habits and susceptibility to the common cold.

Cohen 5 Dovle W], Alper CM, Janicki-Deverts D Turner BE.

Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen®@cmu.edu

BACKCROUNIY. Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range, 21-55 years)

volunteered to participate in the study. For 14 consecutive days, they reported thedr sleep duration and sleep
efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Averape
scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold {infection in
the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
association with sleep efficlency was also praded: participants with less than 92% efficiency were 5.50 times (95% CL
2.08-14 48) more likely to develop a cold than those with 38% or more efficiency. These relationships could not be
explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
exposure to a rhinovirus were associated with lower resistance to liness.
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Earth at Night Astronomy Picture of the Day
More information available at: 2008 October 5
http://apod.nasa.gov/ap081005.html http://apod.nasa.gov/
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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.


http://www.nature.com/articles/s41586-018-0218-8#article-info
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