feRID PR 8
ERYZEMNLTLWSEARKER]

1 9R29H FUIT FT—ay

2 |10A6H &Y DIFIKT [ZLHIZ & 1E(RYDIFK)
3 |10A138 iRY DERK2 2, SE(RYZBkDHS. IRY LK)
4 |[10A208|RYZBkDD BEELSHNIE. EORTIZELLETH) 4, 5E(BFZE T, IBYEF#n)
5 [(10A27H BAETIK? 6, 7¥

6 [11A108 LOETHLNN? 8, 9¥F

7 [11A178 RYEYE 10, 11E

8 [11A824H PR IGEEY 12, 13E, 1A 12BICMIFTTOEHRE
9 |12A18 R AR RS S AR 14, 15&

10 |12A8H RYDHLEFE 1 16E. Mgk, BhHVIC

11 [(12A1580 RYDHRZFE 2 BINEIR

12 (12A22H RYUDHLEE 3 BINEIR

13 |1R12R MRFER

14 |1R198 L BR

MRAERODEHKEDOHE . BEEELEODRERZDOH®E, 118248




Take Home Message

s RYZBRDDRAVMEIMRREB DEISEFHA., TLUTIRAD (X,



ERDIRRE (State)
FDGEZ | HE'&X@@J ﬁ*/ﬁ@JT“E%

AR EREE)
R &% B ?EZ 2E - B3R &%
T o I 2IE - BBR &%
B AR L IR (=R 2E EES
J v U LEER N1 o B 50%LL T PR &3
N2 5 S 1 2L RRIET
N3 EIRIEERTE 23 2L KT
20%LL 1




INEA—F? GABA?

e MRS P A

(VLPO/MnPN)

(RIS S
SMABLER TR
FLERE L
R

HEEX)

a : A , o =
7 k=,
32 FERISHAIRERAIEF (ventrolateral preoptic area: SRR

VLPO) Hh'50D#&51% & MDD IEFRIIREE IR Y FrE UL BRI LF
: GABA, #73v
' TR

-
REYBETRE > -+
EAR PR (KT S RTER)
VLPO (GABA, Galanin)

31 Economo @EEEEHEWJ*’&H_??E MM IEH ,ﬁ U ’ﬁ % -G{EEE e
e 2
éggggﬁﬁﬂJﬁ%b\%ﬁﬁﬁ%Efc 5L, REDDERD ﬁ- EE A *E ( *Eﬁ -F EB 1& EB )

DREDNRZDICOT. BIRETDRBFNREZ,

RiE D ORBSLEED AT TMN (Histamine) . LHA (Orexin)




BROD R4

c 3AT IL—TIZH9hNFET ., Breakout room.

s R 9 IEFEZ RO TIIZELY,

c T—RZEEHTDAYEL—VTHIEALFET,

* 30MEAZAFT

¢ ZTDE— A0 TEZL TIZELY,

30 EIZEEHTDAVE—VFBIEALET,



H
°

JLT& [RA

IR Z & 1=BFEI AV K Y], 7—8EFREI A K Y], BRrER TOIEIRIZE LY

- 10 2 A& K<L EBY) G RIRFFEIASH S . FRDRE

DM . ZIEEDOBEEICEAIDZF-7-. BIREFamEDOREEZ R
I=. BERTENARCEVCENEEMICHA oz, BT S THLRHA
. BB DEENEIRENOT-. EACDELZEXIRRE, 7—8HF

FANEE, AR OSEICUKYLz. Y—hT4T7 XL BB

IREEEIMNFMRICENNDDZEICE N, R TOREILEH. R
L)«»‘:Ub&bid)ﬁgﬁgﬁ’é‘m/utt%l NETHDEIVAHAETFEZZEZ

THREN STz HFEYERESEWLIENVDWNELNDM A—DFHEH
TWAADNZLNDTEN o1, BTIR TIEEIEZ DI RER
%)@#”ﬂﬁl)&%(i’?HR")tUb&)%li%W%ﬁ?b\aﬁoto




5)737“* IEBEARRBREEESIGYFET M

— &9 5, KN =ALTRH LI=K%L BAFLKALY,
. 5575‘;_035\ BEENEL. BALLIFLLIZF. BDEMNELLS.

cR—ET B, TS5 FAHLICEL, B AET ., THEKH. B
MNELNRC, BNENHLST L) A TS EL




4 EREROELEHCRIEFTERNGLES S SREEONREROMEED

20- 15
L4 3 RERREIEE
@ #l 10 AN
ﬁ‘ 101 oS A7 M
% %‘) _ ’/ \\
r SRMEER | L, Y~
Itﬁll 37 —L 7esmmneny & 5 ’T/ |
. @ ”
ﬁ 0 T 1 T 1 T T ] 1 T T IQB?ﬁﬁEEEﬁ ﬁ +’
# 1 2 3 456867123 0 _
2§ REH [O#% B — T T T T T T T T 1
, ) 1 2 1 2 3 45 1 2 3
2D (BEIR 8 B50S). REE (BRMOEIREM), BED _ :
(BRAR 8 M), M IRERMHIRINTH D053 /2-T HiEH RiREEEH ERHE
bRIGTE AN 2 (RELL)ERERT e T —— N

Belenkyis ., 2003 & 8 Bfe) Axelssonis ., 2008



1. BARZELATREZLTE
BRRIEHHLYEE A,

4 EREROELEHCRIEFTERNGLES S SREEONREROMEED

20- 15
L4 3 RERREIEE
@ #l 10 AN
ﬁ‘ 101 oS A7 M
% %‘) _ ’/ \\
r SRMEER | L, Y~
Itﬁll 37 —L 7esmmneny & 5 ’T/ |
. @ ”
ﬁ 0 T 1 T 1 T T ] 1 T T IQB?ﬁﬁEEEﬁ ﬁ +’
# 1 2 3 456867123 0 _
2§ REH [O#% B — T T T T T T T T 1
, ) 1 2 1 2 3 45 1 2 3
2D (BEIR 8 B50S). REE (BRMOEIREM), BED _ :
(BRAR 8 M), M IRERMHIRINTH D053 /2-T HiEH RiREEEH ERHE
bRIGTE AN 2 (RELL)ERERT e T —— N

Belenky's . 2003 ¥ 8 BH) Axelssonis ., 2008



Fatigue, alcohol and MATLURE | WOIL 388 | 17 FULY 1997
performance impairment  pawsonA, & ReidK.  p.235

A b .
104 e
108 ]

g 10K —

E 1o 8 _-

- E 085 ]

TR = ]

in 7

% .86 E 0z

W = 7

= C8g o gER -

a = -

= oez i .

= o@a

i 12 14 16 18 A0 22 24 HN
o0 002 J04 006 o0E Oi0 012 Q4

Hours of waksmiiness Blood alcohol concantration (%)

Fgure 1 Scatter plot and linear regression of mean
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%EJ tﬂEl’) Learning increases sleep needs. (Yanagisawa 2018)

Local sleep and learning gg% ﬁ%zf %u‘_o e L]

Reto Huber', M. Felice Ghilardi’, Marcello Massimini' & Giulio Tononi'

'Department of Psychiatry, University of Wisconsin, Madison, Wisconsin 53719, ib I‘E %WAO)EFE B%i&
USA ﬁi DIBEEH

*Center for Neurobiology and Behavior, Colut NATURE | VOL 430 |1 JULY 2004 || _Cl' %
Surgeons, New York, New York 10032, USA
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Map showing economic costs of insufficient sleep across five

OECD countries
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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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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
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-
_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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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-
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Health in a 24-h society
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Map showing economic costs of insufficient sleep across five

OECD countries

Jess Plumridge/RAND Europe
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PVT lapses

5SS sleepiness score

BL 2 4 6 8 10 12 14 BL 2 4 6 8 10 12 14
days of sleep restriction days of sleep restriction

Figure 1 —Neurobehavioral responses to varying doses of daily sleep. Four different neurobehavioral assays served to mea-

sure cognitive performance capability and subjective sleepmess. Each panel displays group averages for subjects mthe 8 h

(4+), 6 h ((0), and 4 h () chronic sleep period conditions across 14 days, and in the 0 h (i) sleep condition across 3 days.

Subjects were tested every 2 h each day; data points represent the daily average (07:30-23:30) expressed relative to baseline
(BL). Panel A shows psychomotor vigilance task (PVT) performance lapses; panel B shows Stanford Sleepiness Scale (SSS)

Van Dongen HP, Maislin G, Mullington JM, Dinges DF. The cumulative cost of additional wakefulness: dose-response effects on neurobehavioral functions and sleep physiology from chronic sleep restriction and total sleep
deprivation.
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Iglowstein I, et al. Sleep duration from infancy to adolescence: reference values and generationaltrends.
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SLEEP DURATION RECOMMENDATIONS

HOURS OF SLEEP
0 1 2 3 4 5 6 7 8& 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

@x(lf“"&

NEWBORN INFANT TODDLER PRE-SCHOOL  SCHOOL AGE YOUNG ADULT OLDER ADULT
0-3 months 4-11 months 1-2 years 3-5 years 6-13 years 14- 17years 18-25 years 26 6.4 ysar-s 65+
- Recommended - May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshkowitz M, The National Sleep Foundation’s sle ethodology and results summary, Sleep Health (2015),
h L 010
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