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Local sleep and learning
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*Center for Neurobiology and Behavior, Colus NATURE | VOL 430 | 1 JULY 2004 |f
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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.
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0 . v - ' - : R -
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- - 5 ~ - -
f} § 1S 0 ;% ‘g j] g g ’Eg ;"—i % £ g the presence of objective sipns of illness) on the day before and for 5 days after exposure. RESULTS: There was a
._'}: J): /EE E ? Lg - 3 £ %i) § % * graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
N . & ry 7 .
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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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Short sleep duration is & 7 8 4
associated with reduced Avernpe nightly sicep (rs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
and increased bOdy mass Mean BMI and standard errors for 45-min intervals of ave rage nighﬂ}r
index. sleep after adjustment for age and sex. Average nightly sleep values
PLoS Med. 2004 pmdicting lowest mean BMI are rtprﬂenr_ed h}r the central group.
Dec: 1(3): 062 Average nightly sleep values outside the lowest and highest intervals

are included in those categnﬁtv.. Mumber of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
suhject correlation.


http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

BARIZEBAMNEEICEL ! 2

Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on
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index. sleep after adjustment for age and sex. Average nightly sleep values
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are included in those categnﬁtv.. Mumber of visits is indicated below
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suhject correlation.


http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

B ERRREIETROMMR

FETE

3 BfE)

4 B8

5 K5fE

6 M

7ESR BRI ORRY  10BRS
B,

i # : Arch Gen Psychiatry 59 : 131-136, 2002

5 3 0



EZBEEIMOEWE-BADEV L

- 201H#2 (20005 ) T e 211H#8 (20014E) M5

- REMAR - RS

- R | c FATTESE

- FF5C - BlE T k-HE

« ISV A EMRIX17895F c ISV AEMDEEIL?
« S5 —RX)L - L3

« F— L ET D » T—L%EDLB

« YN IV -DIEITEE ? - WFELGABIXAE 2

SERE HREMEE. ISMOEAHE

PYMBHRZEREAICLT ENZHE-OBZZERENLLTLEREAN?
ROGCEFHE-BENEZ, BRLDHILETT,






pe
=
BalL\E T
A% 11| --
N ;
— & S ~ ~ 18 - I
T #b@?y‘#@‘?&b\@(i?&ﬂ’ e
g7 an par) )
(6233
Taheri S, Lin L, Austin D,
Young T, Mignot E. -
Short sleep duration is B 7 8 9
associated with reduced Avernpe nightly sicep (rs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
and increased bOdy mass Mean BMI and standard ervors for 45-min intervals of average nightly
index. sleep after adjustment for age and sex. Average nightly sleep values
PLoS Med. 2004 predicting lowest mean BMI are represented by the central group.
Dec: 1(3): 062 Average nightly sleep values outside the lowest and highest intervals

are included in those categnﬁtv.. Mumber of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
suhject correlation.
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Gandhi Yetish, Hillard Kaplan, Michael Gurven, Brian Wood,  nightly period of falling temperature.

Herman Pontzer, Paul R. Manger, Charles Wilson, Onset times are irregular, but offset time
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