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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.
Arch Intern Med. 2009 Jan 12:169(1):62-7. = P pubtiity
. R #E A SN o B Cohen 5 Dovle W], Alper CM, Janicki-Deverts D Turner BE.
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ﬂ:ﬁ_ﬁ' {El HEErshs "B eEhE- BACKCROUNIY: Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
ciE® 1l o M % ~ R | ? ¥ a‘\ common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
?F:lég%ﬁﬁﬁ H'{.ﬂt_lr"fi‘_‘h\' ed with cold tibility. METHODS: A total of 153 healthy and (age -55 years)
i ko S & U associat cold susc ; : A total of 153 he men and women range. 21
AL EAGEM Ll Eh B ¥ #
7 B8 S_{MLL LD 98 §
SRl &0 |-[[FEEALERL DS 58 E volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
2 K& A § 2 W L = H efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
T M - A
W E'Ir H: &3 ﬁ' .-,:% ¥ E ) & 0 -E scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
-;,L\. ::: ‘ﬁt % % ﬁ E I_L -}J. ﬁ I& ':’! U administered nasal drops containing a rhinovirus, and monitored for the development of a clindcal cold (infection in
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E; s 0 % F[% j] o % E ::; % & % the presence of objective signs of {llness) on the day before and for 5 days after exposure. RESULTS: There was a
- e E ] S
H_ f: E Tk ﬂmﬂ {- % i'lér # E E "KJ graded associztion with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
. b S L k F =4
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e e AD W ®WmS a association with sleep efficiency was also graded: participants with less than 52% efficiency were 5.50 times (95% CI,
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LJ'.-I.ZI E ﬁ g IE % ff E % % E’ E—E explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
o % ;’_ ﬁ ﬁ — _'I,_-_’ ) :_: f:l E % E socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
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L 2% 7 B i3 1= E %D oD ?f Y exposure to a rhinovirus were associated with lower resistance to iliness.
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Taheri S, Lin L, Austin D,
Younqg T, Mignot E.

Short sleep duration is
associated with reduced
leptin, elevated ghrelin,
and increased 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 ave rage nigh rj}r
.v.leep after :udjuument for age and sex. ﬁw_'rage nightl}r 5leep values
pmdicting lowest mean BMI are rtprﬁv.ented h}r the central group.

ﬁw_-r:nge nightl}r ﬂeep values outside the lowest and highe.v.t intervals
are included in those czutegnritv.. Number of visits is indicated below

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

suhject correlation.
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Aggression, Suicidality, and Serotonin

V. Markku I. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cercbrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF 5-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIAA concentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type II alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 199253710, supplj:46-51)
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o O DEIEIF)XIHIIVEHEIES TR ES (Jacobs BL,

Azmitia EC. 1992),

o RAMLEIES., REARTRE (BREE) CEEREFZTEITRA

H9' UXSHILVGHRAERE CATIRGLGY, EO=0 D EEN
BELENCEZTRE

e BADEOR=VEEIMNMELESICIE., EEOHM T AIREEALY

s {GEE) (Schweighofer N, et al. 2008)

HIR A B CIXRIEEITF N> TS EEIEZ A S ENFRIES
:h.l-(l,\( Yoo SS, et al. 2007)

o BEEBBHOEAM=UARRBYLELNE., BIEERIHAE->TWA5EHEIMY

ZHIZ 5B EENFIEINIZKLV( Tekin S, Cummings JL, 2002)
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INSEA (1522 M) 47.3%

h=e 4 (1497 N) 60.8%

SRHE( 928N ) 68.3%
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=4 (1497 )
=RAE( 928 A)

EARARDRH
o INFEH(720A)

Ans:/\1

47.3%

60.8%

68.3%  2006& 2EZEEHES FAS

DIRN7ELN(43.8%) . @TLE-ET4(39.3%) .
@fN5E (26.3%) . DR EDEIEZIHGEL (22.6%) .

OX&-TH (21.9%)
o %4 (910A)

ADTFLE-ETA (44.5%) . @%hs& (32.2%) .
GEENLELN(31.1%) . @A -2 H (25.9%) .

BOEE- A—)L(23.3%)
¢« BIRE(634A)

QEEE-A—IL(42.4%) . @TLE-ET#(38.8%).
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