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Take home message 4-1
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Take home message 4-2

Sleep 1s of the brain,
by the brain,
and for the brain (Hobson JA).
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Total sleep duration [hours]
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Axelsson J, Kecklund G, Akerstedt T,
Donofrio P, Lekander M, Ingre M.
Sleepiness and performance in response

to repeated sleep restriction and

subsequent recovery during semi-

laboratory conditions. Chronobiol Int.

2008 Apr;25(2):297-308.
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Belenky G, Wesensten NJ, Thorne DR, Thomas ML, Sing HC, Redmond DP, Russo MB, Balkin TJ.
Patterns of performance degradation and restoration during sleep restriction and subsequent
recovery: a sleep dose-response study. J Sleep Res. 2003 Mar;12(1):1-12.
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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 nightly
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 adjuued for within-
suhject correlation.
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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.
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Vlyazovskiy VV, Olcese U, Hanlon EC, Nir Y, Cirelli C,
Tononi G. Local sleep in awake rats. Nature. 2011
Apr 28;472(7344):443-7.

Although both the EEG and behaviour indicate
wakefulness, local populations of neurons in the
cortex of sleep deprived rats may be falling asleep,
with negative consequences for performance.
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Venkatraman V, Huettel SA, Chuah LY, Payne JW, Chee MW. Sleep
deprivation biases the neural mechanisms underlying economic
preferences. J Neurosci. 2011 Mar 9;31(10):3712-8.

A single night of sleep deprivation (SD) evoked a strategy shift during
risky decision making such that healthy human volunteers moved from
defending against losses to seeking increased gains. This change In
economic preferences was correlated with the magnitude of an SD-
driven increase in ventromedial prefrontal activation as well as by an
SD-driven decrease in anterior insula activation during decision making.



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Venkatraman%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huettel%20SA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chuah%20LY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Payne%20JW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chee%20MW%22%5BAuthor%5D

Take home message 5-1.

HERR S E (SR




HEAR LDE'/\@/ /%iﬁ

HEHEO)E:F ji{£® F'l:ﬁﬂ:_u\\
— [itbEREIX T CBEIRIA)
A JEARRE R TE M L 5- (mﬁ[L}—)

4 FPfEJHEIR T 6 M (8, 127 HEIR & bk
AIGFOaLvFy— VKT ARE (iR |
U0 F L OFREAIRT (S HER )

L B LRUBG

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.

;g g fLE & Sg - P Q ? A ;; \f*): r.; ;’ (é) - Cohen 5, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
Eg g E!! 35‘; ii ’ﬁ ;'; § ;;’ ;Q ‘Q F 7 L:‘ {5 !{( ni Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen@cmu.edu
wom asEnLEEZanE o
2‘ gg (rg ;:l z! %4 }E ;7')‘ 2; S 5, § gé ;; 'i e N BACKGROUND: Sleep quality is thought to be an important predictor of immunity and, in tumn, susceptibility to the
% FE ;)3‘ ;3:{ :_13 ,‘; 2 {_‘ g J; 0 ;)‘ 3{ l’ g) 2 4; common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
SL) l: = ; )5\ » g ﬂf[ﬁ ::'i Q\l 9 ‘,l‘ .1l- ; ?){ E associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range. 21-55 years)
7 BRAE M- SRMLLE D2, 98 g &
2IIEBHD | [EEALEXL D558 m volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
92 } e DA g ~ ;q Ly _« m‘ efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
% ; 2; 'Z: ‘EF @) % (‘;-) 5 Q ® é ;}) -g scores for each sleep variable were calculated over the | 4-day baseline. Subsequently, participants were quarantined,
BSZEA yis 8 SIA8N U administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
-,} 33 S f) x?{ ‘g :"] 2 g fé % £ g the presence of objective signs of {llness) on the day before and for 5 days after exposure. RESULTS: There was a
_i;x; l)l':?; Ef- E % % “ ﬁ: i e g 0’) @ graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
z 2; : ﬁ !}C‘ l:é a-}; g:'; ;_f g, :} [g confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
REYCAD g W .mmS v j‘ association with sleep efficlency was also praded: participants with less than 92% efficlency were 5.50 times (95% CI,
/;’ :S E ‘} ;‘E_ ﬁ 5 ?’E "; - g % fC‘ "’ < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
{-’f % };‘ ﬂf f':f ;—l ?: %— 'é % :’ é explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
n %‘ f;_’ ;:( g P TJ *_ ; ;‘_’2 fg é ? socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
= % tf !a ’;f 5_}’ + ;7; Li\ “ f: ;’ 2 ;C' % F» associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
; g ;C\ %\: 1 .'-.,‘) .’.. 2 g (!é 5_3) ’,.”: 7‘)j v% : 'fo\ exposure to a rhinovirus were assoclated with lower resistance to illness.
Bi38i+tamSERERRHGE



J Appl Physiol 99: 2008-2019, 2005;

Invited Review doi:10.1152/japplphysiol.00660.2005.

HIGHLIGHTED TOPIC Physiology and Pathophysiology of Sleep Apnea

Sleep loss: a novel risk factor for insulin resistance and Type 2 diabetes

Karine Spiegel,! Kristen Knutson,> Rachel Leproult,? Esra Tasali,”> and Eve Van Cauter?
'Laboratoire de Physiologie, Centre d’Etude des Rythmes Biologiques (CERB), Université Libre
de Bruxelles, Belgium; and *Department of Medicine, University of Chicago, Chicago, Illinois

Spiegel, Karine, Kristen Knutson, Rachel Leproult, Esra Tasali, and Eve
Van Cauter. Sleep loss: a novel risk factor for insulin resistance and Type 2 diabetes.
J Appl Physiol 99: 20082019, 2005; doi:10.1152/japplphysiol.00660.2005.—Chronic
sleep loss as a consequence of voluntary bedtime restriction is an endemic
condition in modern society. Although sleep exerts marked modulatory effects on
glucose metabolism, and molecular mechanisms for the interaction between sleep-
ing and feeding have been documented, the potential impact of recurrent sleep
curtailment on the risk for diabetes and obesity has only recently been investigated.
In laboratory studies of healthy young adults submitted to recurrent partial sleep
restriction, marked alterations in glucose metabolism including decreased glucose
tolerance and insulin sensitivity have been demonstrated. The neuroendocrine
regulation of appetite was also affected as the levels of the anorexigenic hormone
leptin were decreased, whereas the levels of the orexigenic factor ghrelin were
increased. Importantly, these neuroendocrine abnormalities were correlated with
increased hunger and appetite, which may lead to overeating and weight gain.
Consistent with these laboratory findings, a growing body of epidemiological
evidence supports an association between short sleep duration and the risk for
obesity and diabetes. Chronic sleep loss may also be the consequence of patholog-
ical conditions such as sleep-disordered breathing. In this increasingly prevalent
syndrome, a feedforward cascade of negative events generated by sleep loss, sleep
fragmentation, and hypoxia are likely to exacerbate the severity of metabolic
disturbances. In conclusion, chronic sleep loss, behavioral or sleep disorder related,
may represent a novel risk factor for weight gain, insulin resistance, and Type 2
diabetes.

obstructive sleep apnea; sympathovagal balance; glucose metabolism; appetite
regulation; obesity
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Taheri S, Lin L, Austin D,
Young T, Mignot E.

Short sleep duration is
associated with reduced
leptin, elevated ghrelin, and
iIncreased body mass index.
PLoS Med. 2004
Dec;1(3):e62.
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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-
subject correlation.
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