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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 pormal 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.

THML 5 ? HDEHASTADD Cohen 5, Dovle W, Alper CM, Janicki-Deverts D, Turner EB.
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B 2 BEGO MR 2 o= O 18 il X8 A Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scoben@cmu.edu
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P ¥ D o i :'E f;)r PN s & ¥ E& ;x = ,‘ "~ BACKGROUNLD: Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
% li ;3 '9_{ 1 '3 x‘ g J, > ;) ‘j_? !’ ? D 4; common cold. This article examines whether sleep duration and efficlency in the weeks preceding viral exposure are
NS % b 2% O
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2 K&dDA % XL N o % efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
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f g ?7 g H o % (1]?) 5 : SRR -E scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
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= ;‘é‘ tf !’: EEF ;J; S ';l‘ v ‘3’ ;l 'rC' % LL\ associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
EIN C | v C + I3 3
ERTRISLACCERVWALY S . ower
w L L5 5 i1 - :‘—.‘ ‘E D®E>D r__. Y exposure to a rhinovirus were associated with | resistance to illness.
RTHR 1IN . “EERSELCETIC
SVWoOoBsB*THEHBES LWVWE "BHi



FILINAI—TEREFEND ? KA F—LER
(Do b =1LATERIERARENTILYNAT—R"E5| SR I Al HE
ENBDDIENDHAEERE . KTV REEOHEF—LA24HD K
B AT oREFhRIZERLT-.
MENDVELLEBDTILIYNAT—IRIE BRRIZ7EO0/RR—2(AB) &
LVDOSEBLG-AIBKCENEETSIONRREEZLN TS,
MEF—LIX. BEFEETTZILYNAT—IRIZHNMYDOTLLIZTD
ANDMAZEEER, ABHMDFBETWAEIZIEZ  EBERDITHAZEIZR DLV -,
SHIZAFRA - RIVITH—F KRB, B8FTLHHREMNARININTOR
TlIZABDERENEL L2 R A REDAEEBEELZEZDHEARDEREIL
KIgIZE>T=,
MEF—LIFT+RHEREZRNIETILINAIT—DRENENZINE
LG, EHMNTEREZEDHDAIAD . BRSO TRELYLTLINE
INELRARBZVBELHDIELTLNS,
(20094E9H 258 5o EiR)

Science. 2009 Sep 24. [Epub ahead of print] Amyloid-{beta} Dynamics Are Regulated by Orexin and the Sleep-Wake
Cycle. Kang JE, Lim MM, Bateman RJ, Lee JJ, Smyth LP, Cirrito JR, Fujiki N, Nishino S, Holtzman DM.



/

Para-arterial
CSFinflux ———

Neuron \‘:._Y y

Para-
arterial
space

AQP4

k- ¥ R A-ER\ e\ . ea e
Astrocyte .~ NEC ge AN 2= |\ = 4 | " @ Para-
vascular | = et o e > 1 _SSlp oY\l Vo YOnous
endfeet (AN e = | - « efflux

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 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of average nighty
sleep after adjustment for age and sex., Average nightly sleep values
predicting lowest mean BMI are represented by the central group.
Average nightly sleep values outside the lowest and highest intervals
are included in those categories. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-
_v.uhject correlation.
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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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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of average nighty
sleep after adjustment for age and sex., Average nightly sleep values
predicting lowest mean BMI are represented by the central group.
Average nightly sleep values outside the lowest and highest intervals
are included in those categories. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-
_v.uhject correlation.
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