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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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Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on
food desire in the human brain.Nat Commun. 2013 Aug 6;4:2259.
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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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Figure 1. Positive mean diffusivity correlates of the sleep duration (hours). (a) The results shown were obtained
using a threshold of threshold-free cluster enhancement (TFCE) of P < 0.05, based on 5000 permutations.

The results were corrected at the whole brain level. Regions with significant correlations are overlaid on a
“single subject” T1 image of SPM8. The color represents the strength of the TFCE value. Significant positive
correlations with MD were observed in extensive gray and white matter regions that were mainly focused in

the PFC, basal ganglia architecture, and anterior part of the corpus callosum. (b) A scatter plot with a trend

line depicting correlations between mean MD in the largest significant cluster and hours of sleep duration. 95%
confidence intervals for the trend lines are also shown.
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Figure 3. Linear and non-linear associations between sleep duration and psychological variables. Fitted lines and
curves as well as their 95% confidence intervals were added. The association of sleep duration with (a) fatigue state,
(b) novelty seeking, (c) reward dependence, (d) persistence, (e) self-directedness, (f) cooperativeness, (g) self-
transcendence, and (h) Stroop interference.
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Sleep. 2019 May 31. pii: zsz129. doi: 10.1093/sleepizsz129. [Epub ahead of print]

Neural reward processing in self-reported short sleepers:
Examination of gambling task brain activation in the Human
Connectome Project database.

Curtis BJ', Williams PG', Anderson JS2.

A

Figure 1: Brain activation in self-reported short
sleepers and medium-length sleepers during
gambling fMRI win and loss trials.

Figure 1A = short sleeper win trials.

Figure 1B = mediumlength sleeper win trials.
Figure 1C = short sleeper loss trials.

Figure 1D = medium-length sleeper loss trials.
Color-coding indicates group identity

(i.e., red = short sleepers;

blue =medium-length sleepers).
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Evening chronotype and sleepiness predict impairment in
executive abilities and academic performance of
adolescents.

Cohen-Zion M!, Shiloh E!.

Author information

Abstract

The study aim was to better understand sleep and sleep-related factors affecting
everyday executive capacities and academic performance among healthy
adolescents. A cross-sectional survey on sleep, phase preference, academic
performance and executive functions of high-school students was conducted. Female
gender, grade status, sleepiness and evening chronotype accounted for approximately
25-30% of the variance in daily executive ability. Sleep duration was a weak predictor of
executive skills. Lower school grades were associated with increased sleepiness,
evening preference and poorer executive skills. These findings support the need for
health education on ways to attenuate sleepiness and delayed phase in this population.

KEYWORDS: Sleep; adolescence; chronotype; executive functions; sleepiness
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