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Sleep deprived? Your looks may suffer

Healthwm ©BYAmanda Gardner, Health.com

December 15, 2010 - Updated 1312 GMT (2112 HKT)

People tend to look less attractive and healthy when sleep-deprived

(left) than when well-rested (right), a new study finds.
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Living > Fabulous

'l COULD CRY | LOOK SO ROUGH' Teen
survives on just four hours of sleep for
three nights to reveal the damaging
effects of sleep deprivation

Natasha Harding
Published: 19:28, 21 May 2017 | Updated: 8:36, 22 May 2017



Chloe de Garis shapped after her usual eight-hour sleep Chloe de Garis, 18, survived on just four hours’ sleep for three nights to reveal the
Credit: News Group Newspapers Ltd effects of sleep deprivation credit: News Group Newspapers Ltd
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Article

Prolonged sleep deprivation induces a
cytokine-storm-like syndrome in
mammals

Di Sang!? ™, Keteng Lin >, Yini Yang **, Guangdi Ran * *, Bohan Li ®7,
Chen Chen %, Qi Li?®, Yan Ma ?°, Lihui Lu %, Xi-Yang_Cui %, Zhibo Liu ® %,
Sheng-Qing Lv %, Minmin Luo * '° !, Qinghua Liu ? %, Yulong Li * 512 13,

Eric Erquan Zhang** ™ 8 =

Most animals require sleep, and sleep loss induces serious
pathophysiological consequences, including death. Previous experimental
approaches for investigating sleep impacts in mice have been unable to
persistently deprive animals of both rapid eye movement sleep (REMS) and
non-rapid eye movement sleep (NREMS). Here, we report a “curling
prevention by water” paradigm wherein mice remain awake 96% of the time.
After 4days of exposure, mice exhibit severe inflammation, and
approximately 80% die. Sleep deprivation increases levels of prostaglandin D,
(PGD;) in the brain, and we found that elevated PGD; efflux across the blood-
brain-barrier—mediated by ATP-binding cassette subfamily C4 transporter—
induces both accumulation of circulating neutrophils and a cytokine-storm-
like syndrome. Experimental disruption of the PGD;/DP1 axis dramatically
reduced sleep-deprivation-induced inflammation. Thus, our study reveals
that sleep-related changes in PGD; in the central nervous system drive
profound pathological consequences in the peripheral immune system.
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Pineal gland
Responds to inputs from SCN
Site of melatonin production
Increase in melatonin production
2 hours before sleep

Lateral hypothalamus

Cells mainly active during wake
Release orexin
Stabilizes wakefulness

Tuberomammiilary nucleus (TMN)

Celis mainly active during wake
Release histamine
Feed back to hypthalamus

L] Regulation-Big Picture

Thalamus

Cells active in sleep
Site of sleep spindle generation

Cells mainly active during wake
Release norepinephrine
Feed back to hypthalamus

Cells mainly active during wake
Release serotonin
Feed back to hypthalamus

Ventrolateral preoptic nucleus (VLPO)

Main sleep “switch”

Cells active during sleep

Release galanin (Gal) and

Gamma aminobutyric acid (GABA)

Inhibit cell groups in the locus coeruleus,
the raphe nucleus, and the
tuberomammiliary nucleus

Suprachiasmatic nucleus (o))
Controls circadian timing of sleep/wake

Inputs from retinohypothalamic tract
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@® Awake
® REM
Core

Deep
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Sleep Stages

3 Awake [ REM @ Light
12% 24% 41%
1Th 1m 2h 2m 3h 24m

|

Awake

6 min
1hr45 min
4 hr 48 min

37 min

Deep
21%
1h 46m

< Sleep < il

Sleep stages >

Awake 47 m
REM 2 h
.
Deep Th49 m

Ligt 4h7m

10 pm 12am

@ Avake 1ham
@ remohsm

LIGHT 5h 29m 6

DEEP 1h44m 21

Sleep Details

Th 29min

12:31am

Movement

. Awake oh 34m

B REM thim 17

| Light 2hsom 48

Deep 2h&m 35%
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suamauﬁluumﬂ'ﬁum on-rapid eye-movement (NREM) sleep [75-80%]
- Stages1 [N11  wn&ufiu Uanldine
= Stage 2 [N2]

suamaummﬂsum Rapid eye-movement (REM) sleep [20-25%]
[ 11138077 ’i”&J”‘ViaUﬁlu Dreaming sleep]




A
ITUSAU

— HAUNY -

srezHaUAM N1
STHTHAVAY N2

Jzezriauan N3

=

-

2959UN1 | 2959UN2 ¢ 2958UN3 | 2959UN4 ¢ 2959UN5

11pm

seeen15UauluauUAg

12pm {am 2am 3am 4am Sam 6am 7am
nrsanduluvesnisusuay

v 1959UNTISUBYU <AUDANDHU> | 4-6 1959V TULsazAU (29951 NSEaELa1 90-120 w)
v S3UZNISUBUUNAUAN Asaziia1LIuluesaunsne 9 anad luaasauanun
v szzn1suaunauiu szezan tiudu Tuieseudngun

| S38EUAUAN AzRAUINTUATIAULSA |
| ST9EnAUiU az1inNINTuATIAUNAY



ﬂauaummu Lag ‘Via‘U

SYYTNITUBUNAU AAUANDY o : naluLle © ol

dll P=| v p=| 1 [~ p="| =S o -y} a
AU AAULUAT AAULEaNT  naonluuisiats 1UNITHEH VYUUNH
o/ dy dl =4
YILRAUMN U AAUNH 5
v = | U U
(N1, N2) (4-8 Hz) NATULLANINIANAY
1 v 1 r=|
naan luu19819%7 AINYAFU
v = =N {74
snauvar AQULAAAD
) (< 4 H2)
-V dl a Y [~ g 1
g NAUNU AAUNA naanluu1sIALS? NATNLUDDDULLSS
(REM) (4-8 Hz) (AANYBDUNIH) YNLIU

DREAMING AISGEY




| 29350UN1 | 2950UN2 | 2950UN3 | 295auUN4 - 2958UN5
A | |
ITUSAU

L

— AN

'

STz HAUAM N1 1

A

STHTHAVAY N2

Jzezriauan N3

J
J
|
J
|
I
|
|
’
|
|
|
i
|

11pm 12pm fam 2am 3am 4am Sam 6am 7am
—

n1saniduluvesnisuaunay

syggn1sUaUlUALUAA |
v v 16 & LY 1 < L 1 L
v aumdTudsglng Tdnalunisusundulussegsinge Wudnsrdrunmunza
lawn...
= Syesaufu N1 Ussuiu 2-5%
= Jzyzuaumu N2 dssunal 45-55%
= szyguavan N3 Useanal 15-20%
= szgevaunl Ussuras 20-25%




STYLNITUBUNRAUAN Fa1d 1A lunITUaUNREU

« $0UaTYDINAINITUBUITIAY

Lﬂﬂ Uszuu 50%, ’JEJ‘I/I’N’lu Uszunal 20-25%, 199451 Uszunad 6-17%
= ARUANDIYN NS0 AAULAAGN (Delta wave)
« Hudhsfisreneiinsadrssesluuiiuln vse growth hormone

[~ ) o 1 o g = 1% a a\ 1
- 1uLﬂﬂ : 3Jm'mmﬂmumawmmmsmmsw&mg LLﬂ%ﬂ’]'ﬁlﬁD'ﬁiyLGI‘UIG]“UEN?’Nﬂ’]EJ

= Tulugy : N1sYoURTNAINNANNTOVDITINNIY LATAIIUDDULYTD




UDULIABN9AU 1 GROWTH HORMONE winfunsaly

DAY-ACTIVE SUBJECTS

The 24-h growth hormone rhythm in men: sleep and circadian

influences questioned -y . = S
25 1
Gabrielle Brandenberger, Laurence Weibel 'E fg
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First published: 01 September 2004 | https://doi.org/10.1111/j.1365-2869.2004.00415.x | Citations: 41 'E £10
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Figure 3. Normalized confusion matrices for |

Accuracy Of 11 Wearable, Nearable, al'ld Ail'ab|e Each row in the confusion matrix is the slch Sla[g
r . REM: rapid cye movement.
Consumer Sleep Trackers: Prospective Multicenter

consumer sleep trackers (CSTs). Four-stage sleep classification confusion matrices comparing CSTs.
¢ annotated by polysomnography. while cach column represents the sleep stage annotated by the CS 1.
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(Biological Clock, Circadian Rhythm)
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MELATONIN RISES
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CIRCADIAN RHYTHMS

24-hour periodic variations of
the human body to regulate
internal processes shaped as

HIGHEST STRENGHT a cosine function CORT IgTOlaoPEMs
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Deepest sleep
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SLEEP DURATION RAECOI\/IMENDATIONS Which are you?
FSYTLIATUBUNLLUSUINTIUYINY

7 8 910 1112 13 141516 17 18 19 20 21 22 23 24

__ . 7ee | 7 e SHORT SLEEPERS | REGULAR SLEEPERS LONG SLEEPERS
- — _— thrive with less than need between average
- ? # 5 hours of sleep 7 -9 hours of sleep | 10 -12 hours of sleep
X #* at * ﬁ r “ 1
ol SR oo B ot SO ot MRt st A s SRR oo I e SRR o
- Recommended May be Appropriate Not Recommended gﬂ“mu EQ’ qaqq

LAazAU ADINISLIa LU LUWNNU

SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshko z M, The Na al Sleep Foundaw he >N recom. ndations h »dology and results summary, Sleep Health (2015),
A ;,/ 1016/j.sleh.2014.1 o
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Insomnia

Sleep-related breathing disorders
Central disorders of hypersomnolence
Circadian rhythm sleep-wake disorders
Parasomnia

Sleep-related movement disorders

Other sleep disorders
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= 5-Hydroxytryptophan (5-HTP) Useansualuusazau lsiviinu

= GABA Forsuusemulgmiuaa

= Chamomile
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= Valerian

= L -Theanine

= Hops o
1 Top 6 Herbal
= Lemon Balm Combinationsto | & gimemenana

e L Promote Good Sleep

= Tart Cherry
= CBD

5. St. John’s Wort
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Top 10 Foods Highest in Tryptophan

280mg of Tryptophan = 100% of the Recommended Daily Intake (3RO}

1 Lean Chicken & Turkey

245% RDI (687mg)

".f in a 6oz chicken breast

267 calories

2 Beef (Skirt Steak)

MR 2279% RDI (636mg)
= per 6oz steak

456 calories

224% RDI (527mg)

\, in a Boz chop

332 calories

4 Firm Tofu

212% RDI (592mg)
per cup
363 calories

5 Fish (Salmon)
' *\

203% RDI (570mg)
. per 6oz fillet

265 calories

% 149% RDI (416mg)

per cup

296 calories

per 160z glass

“}‘.h 75% RDI (211mg)

167 calories

58% RDI (164mg)
" per Loz handful

159 calories

9 Oatmeal

33% RDI (94mg)

per cup

166 calories

*  27% RDI (77mag)
in 1large egg

78 calories

6 Boiled Soybeans (Edamame)

8 squash and Pumpkin Seeds
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VITAL SIGNS
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AUTONOMIC NERVOUS
SYSTEM RESPONSE
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belun®

shed light on your sleep

Belun Sleep
System

World FIRST
Wearable ring for
OSA diagnosis using Al

FDA 510(k) clearance a
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Continuous Positive Airway Pressure (CPAP)
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International Sleep Disorders Specialist, World Sleep Society
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