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%EJ &EEL) Learning increases sleep needs. (Yanagisawa 2018)
Local sleep and learning 5% % § Eéﬁ;yhgq&aﬁg
{n F HlJ 23 41
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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 BB.
b2 Um JEc - BXOIT RN
f"ﬁ_ﬂ"&__f'ﬁ}\_‘;?){_'d).r‘/'.‘ﬁ-l( . o
AR EDOEMEKEL KCB A Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA. scoben@cmu.edu
MBERMENIDODSEELLTZENVE
C2R Bnih, LBEZREE R
P ¥ D o i :'E f;)r PN s & ¥ E& ;x = ,‘ "~ BACKGROUNLD: Sleep quality s thought to be an important predictor of immunity and. in turn, susceptibility to the
% li ;3 '9_{ 1 '3 x‘ g J, > ;) ‘j_? !’ ? D 4; common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
NS % b 2% O
ic vic® 390 NiKICA D | ¥OM associated with cold susceptibility. METHODS: A total of 153 healthy men and women range. 21-55 years)
HE THEAK ZHFIEM YL =D E P l.h:.r fge rang
7 Brfal R S MLl L D2. 98 ( q
2B BHD | [REAER L.1D5.568 m volunteered to participate in the study. For 14 consecutive days, they reported their sleep duration and sleep
2 K&dDA % XL N o % efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
. f‘ [ Nl e : M 4 %
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,
% ;C\ ﬁ; ":21 % —/é & g ‘; .}J 7? = ’\ U administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
2P . ~ 2 -
Ao Bk 1 i g 8% B g the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
b L4
‘,é % 'rf— E 5 % ‘- ped t 0&) g % ‘@ graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
M gl S . — -~ - P 3
s 27 ~ ﬁ >'C‘ l:é 5 B:g ;_3 10 Eg, confidence interval [CI]. 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
A VCAND A ®mmS A association with sleep efficlency was also praded: i with less than 92% efficlency were 5.50 times (95% CI,
p ¥ B participants cy
HDTHIZT =S f; I ~ v
2 @ K=k 3,(;: 4 E.i _f) Bt E g T K < 2.08-14.48) more likely to develop a cold than those with 98% or more efficlency. These relationships could not be
L’-"‘ % 7L)/' f’f f‘.‘ % tk f 'é & 5 & explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
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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.
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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.


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

BARIZEBAMNEEICES ! ?

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.

a b
24 Q4 |ax0
e iy

-

. W 2B ANDEELESE

« [CEERRZ+ 4 <HR-
2B EBMELI-R
T_LI r—."—l A H MR'E&%O

§ 03 Wowned  RITIE. M HE
8 02p aémﬁﬁmﬁﬂ
é ol ﬁ(ﬁﬂ"(a) ° -
§ i T. BB OESIC
g o BET SR AED
Ant. cingulate Orbital frontal Ant. insuta Amygdala Ventral strigtum %ﬁ b‘ﬁ 7( o
SHICHBREICSOBBORE (RELEH XL . - i
EORERELONLSYIT—FETOE  1° 3" /
) EHEECH, BRFEOBKIC(EEHO L
)—BZRO ., F-BENGCEEFEDREEIC % I

HLTHAR)—BZEIFAL, o " R oo



— Prefrontal Eﬁaﬁﬁﬁv ’O)%}_:'J? C‘:@% 1848 F DEHLT —TIF

cortex " IERTEEIE., BiG. EEhBE
| = < vy P HEROTULED, HBOA
‘ - *ﬁlij('}:;‘i(ﬁ"t Lf:o
WIELLRTICIE R o izh -
F=&OLERYSIFR [P E
T. ERGHERICEY., #
4 s DEANITo>MEDH-T
' . ¥, | LES>EBE BIEOTF—D
| o TIEEW, &k R =,

Vent dial HISHATE?
Srérontal Coy ARIE AR5 LH TS

Amygdala

BRRE,.ASa=H—33y,
BE, B, 178 - RIGHH,
ABROEG-HEL.
EETI%:I?/H:I—)%



BARIZEBAMNEEICES ! ?

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.

a b
24 Q4 |ax0
e iy

-

. W 2B ANDEELESE

« [CEERRZ+ 4 <HR-
2B EBMELI-R
T_LI r—."—l A H MR'E&%O

§ 03 Wowned  RITIE. M HE
8 02p aémﬁﬁmﬁﬂ
é ol ﬁ(ﬁﬂ"(a) ° -
§ i T. BB OESIC
g o BET SR AED
Ant. cingulate Orbital frontal Ant. insuta Amygdala Ventral strigtum %ﬁ b‘ﬁ 7( o
SHICHBREICSOBBORE (RELEH XL . - i
EORERELONLSYIT—FETOE  1° 3" /
) EHEECH, BRFEOBKIC(EEHO L
)—BZRO ., F-BENGCEEFEDREEIC % I

HLTHAR)—BZEIFAL, o " R oo



HTEERTER & (4 7 &

~— TOKYO BAY ™~

RIEEE DOBATER. Z D% (SEBIBIR T B (B REHH & — RERL) MO

LITFIZFEI=EEH (https://bsd.neuroinf.ip/wiki/%E5%89%8D%E9%A0%AD%ES5%39%3D%EQ%87%8E ) HV 5,
- HIZERIETIEE S

o« FAJAAN. T4 TF A7 —UPhineas GageDBRBEHNDHB, TTEIINTUVADENT-ILEES, TEEBO TR I
MDY EIHT, Bl TEDYINSGBELTEHIN T =1, LA LKRELGHODENEEZBEEEETHLIELVOIE
[CREbn, AIEERIFFZFIDELIZNERGLICRELGIBEZ R T, BOEBETH=/\—A—IZ&dDH &, [EHMED
BDERGREBREIIRFTH S, LMALAMMEEEREDNFORIIHIRSN TLESFLT, KIFFEEMT, &
AT, EFEBYVEIETEHTI=YLEITAIZESD, BODYKRIZERTH2EREOCESITHFEANLELLEL, ESLESBELY
(XERBE ZH-T=MERSE, BYRICESL, BERAET, SEKDTEIZHN NEZILTSHH, STEZILTTIEIC
[SROHTLED, IEVWDIRREICESTLEDz, CDCEMN D, RIERRTFFIEENMELEBD/NTURAZTRMAH LR, FEDET
BCEHDH_EMNREINSD, (FBLGE; COEHDEESIZIEHFIELH S, )

o BREEAL T —LEOWIEATEN S O MBI FHS . (RO LSBIBFEo=TBOMIET S, DEYE
BU%SEELEA I of=-C EARESN TN,

. BTEBEOARRS—; 1930 R, BIENBEMY Eof=F /8o S— B L= E VNS B ER DR E AR
CEMD, BEDREHDNIRRIERE R DB RMEEE(CH L CHENHERYESEVSHERARA DN, t
RTHS A ADERTH L DM IThAI=, LHALE DR DFHiEZ H-BBEN, R EIZHOERALEY,
SRICRLTEBL, WIEBITAHIE, RIGEIZS LS LOSESEEREDLEY, KREEGRRLEY, #EL
1=V, SHERICEEToRUT AT EAREICHEIL, BIEANREIEL, BRAGGY, BLBEhEEALNE
WA BB ENBISIN Aol Z DR, BETIECDFEMIELATEONEND, FEHIN D, FIEERESAER.
IE BB, —JF T —ICEEREDUNH BN RIND,



https://bsd.neuroinf.jp/wiki/%E5%89%8D%E9%A0%AD%E5%89%8D%E9%87%8E

ﬁﬁgfgﬁﬁgﬁ;@ — Prefrontal

1B ER

ITEIDERF - EATHIE
RN SR

DOER - RITE
RE{RI (BR =)

TEIDIRS-EEDOF L

EEBEZ EESFOLLA LT -6
=Rt EERFZE36 (1) : 1-8, 2016)

Ventromedial
prefrontal cortex

:f:ll_r\ikis ::l:b—_f/ﬂ:/s Amygdala

lh\%s ﬂ_-\ﬁk EJ -!ﬁiull‘zﬁE*["%“s
=Nk STk ’*ﬁi..
nE'l:::./I‘D )[/o

j}%ﬁhﬁ k'f@J% cortex 'ﬂ )

@

Bades s i1

@
———

D

&

18485 (D MEDICALCENTER
B
IT /‘iIE &nﬂ'l‘t ?;Es
EHEE NZF RO TV =D,
BDANEIIKE<ELT=,
BILLLRITIC liﬁ%ﬂﬁ?ﬁ\’)
FEOHRYS(FL RO E
T. BRI 7Ld~l’)~‘f&0)
EANETohYZEHL-TL
Fo-EF"LITOT—UT
(AR, "ERR AT,

AX .

CIEEGDESS
AFEEJ%AFHEJT—bL&)’CL\é




BARETHET=IE

FEWERLA. HET AL, €EDICETLES. EANGLG5S, B IE. T
S[INGLTEH. BEYNIBEZR S, DOoNhYNER S, #ITHD, LW\WnLvbT 5, /N
DYEYLTLES, PEI[MNEEEN., BRGES, ERTELGH. HE
K. NSHESRERYIRT, @mEKSVDEVLSBIEARTHICH TS, 9o2UR
%nm\ #E Eﬂﬁk ﬁ") énfbim ﬁi:ﬂb‘i(&é [UFEDRE
<ZX EE#EM\?&(?&% §9J$7b‘1l_£'& E‘%‘M&'F R R — c‘:‘d'é B
Hhigly, AELeRHONEBIZIES, IRV EN LTS, 25155,
BAENELS, 30PH0LIEERD . TSICEBIZES, 5565075, FiEE
B8, BEATNSHILNAVELDLSICRURVITES. DLOEDHoT-
BENTEGES, ELEBAFOTLED, 2T Ho e TEGLES,
AT S, LDORAFNELLLS, AEBDHYT={7G{7E>TLED




- 2A{ AT
A

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.

::g .
o1 L ]
HEE
5
2
= -
§ (R
2
= E - -4
E T [24T) [121)
(63
E -]
T T T T
G T i} 9
Average nightly sisep {hvs)

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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